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When a 
$180 part says 


When a $180 part says “now,” a million- 
dollar bomb drops. We wish we could claim 
more credit for the enormous precision of 
this “read” unit of a latitude data com- 
puter, one of the brainier portions of a 
B-52’s bombing-navigation system. 

But we don’t even make the part. It is 
made by IBM. 

Our role was to provide a very special 
kind of material from which it could be 
molded at low pressure. That material: 


DUREZ PLASTICS 


HOOKER CHEMICAL CORPORATION 1202 WALCK RD 


diallyl phthalate. 

The special thing about this thermoset- 
ting plastic is its remarkable dimensional 
stability in use and well-nigh perfect elec- 
trical properties for this particular appli- 
cation. 

It could very well be that diallyl phthal- 
ate has precisely the physical and electrical 
characteristics you’ve been looking for. 
Write, and well send some data sheets on 
the several grades we make. 
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The complete range of 
ia . Catalin Plastics includes 


Catalina 
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POLYPROPYLENE 
General Purpose 
Heat Resistant 
Food Grade 
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POLYETHYLENE 


Low Density 

Medium Density 

High Density 
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POLYSTYRENE 


General Purpose 

High Flow 

Heat Resistant 

Light Stable 

Anti Static 

Medium Impact 

Heat Resistant Medium Impact 
High Impact 

Heat Resistant High Impact 


Extra High Impact 
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Styrene Acrylonitrile 
Styrene-Methyl Methacrylate 
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- , NYLON Type 6...6/6 


General Purpose 

Higher Impact 

Heat Stabilized 

Ultra High Melt Viscosity 





Puff and buff strut their e 
stuff... mounted in STYRENE 


Cleverly designed as an attractive self-contained unit that banishes stained hands, soiled 
floors, crumbly paste and expensive sprays, the Royal Shoe-Master Jr. Shoe-Shine Kit* is 
all-plastic! On a base molded of Catalin General Purpose Styrene is mounted the Shoe Buff 
of a foamed plastic, instead of conventional bristles. The Polish Puff, an applicator impreg 
nated with a carnauba wax polish, is affixed to a circular cap of Catalin Acrylonitrile Styrene 
Copolymer, which is exceptionally resistant to organic compounds. The cap, brown or 
black to indicate the wax color, screws with a turn or two into a well in the top of the base 
lhe full-size kit includes two puff-and-buff units in a Catalin General Purpose Styrene case 
that stands firmly ipright or hangs flat to the wall 


For new applications or product improvements, Catalin offers a comprehensive range of 
compounds for molding, extrusion and blow molding. Inquiries invited. 


Fischer P Inc., Burbank, Calif. for Royal Master Corp 


Giendaie, Cals 


CATALIN CORPORATION OF AMERICA 
One Park Avenue, New York 16, N. Y. 
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New polyolefin facilities announced (p. 39); First 
U. S.-Japanese venture in polypropylene (p. 41); 
Melamine dinnerware industry reorganizes (p. 43); 
Another entry to the methacrylate field (p. 45); 
Latest developments in styrene foam (p. 45); Vinyl- 
idene chloride resin now commercial (p. 215) 


EDITORIAL 





The price is NOT right ........... 8! 
Resin price peregrinations in vinyls, styrenes, and 
polyethylenes have drawn attention to the growing 
profit squeeze at all levels of the plastics industry— 
and their effect on progressive research and devel- 
opment. Here is what the industry must do to main- 
tain a sound economic posture in a decade that will 
challenge all of management's skill. 


GENERAL 


Giant plastics structures .......... 82 
Out of dire need for corrosion resistance in large 
and super-strong industrial equipment, and through 
new resin-reinforcement combinations plus new en- 
gineering techniques comes processing equipment of 
reinforced plastics that has brought startling econo- 
mies to the user: 40% weight reductions, elimina- 
tion of maintenance, savings in initial purchase 
price ranging to over 50 percent. Seven repre- 
sentative case studies of successful applications 
spell out the picture in detail 


Mammoth blow molding ......... 87 
Body of pedal racing car, measuring 55 in. long 
and 2 ft. high in its deepest section, is blow 
molded in one piece of high-density polyethylene. 
Weight of parison is over 14 pounds. Implications 
of this development for the production of large 
containers are clear—carboys in the 70- to 90-gal. 
capacity range are in the offing. 


How to use the new fluorescents .... 88 
If your productions can benefit from the vividness 
of fluorescent pigments, the improved light stabil- 
ity and heat resistance of currently produced for- 
mulations now makes their use practical. A tipped- 


on fluorescent polyethylene sheet shows how effec- 
tive these colorings can be. Full how-to information 
is given, including formulations and cost factors. 


Polyethylene foam takes the jumps .. 91 
New techniques and adhesives for bonding poly- 
ethylene foam makes this material suitable for use 
in trampoline installations. This is one of the first 
uses of PE foam in an application of this type and 
suggests extension to other cushioning fields where 
severe abuse requires a material that combines 
resiliency and toughness. 


Revolution in ground transportation: 

Reinforced plastics travel trailer 92 
This month’s cover story is concerned with a com- 
pany which, though completely unacquainted with 
reinforced plastics, was able to obtain in just six 
months a complete set of molds for the production 
of the first home trailer with an all-reinforced plas- 
tics body. Development of this trailer presages a 
major breakthrough of reinforced plastics in the 
transportation field. 


A nylon housing for your product ... 95 
The appearance of several small electrical appli- 
ances housed in molded nylon cases has made the 
industry take another look at the suitability of 
polyamides for housing materials. In the products 
concerned, nylon was chosen to replace alu- 
minum, melamine, and steel and in each case 
brought production economies and product im- 
provement. Here are the factors that led to the 
specification of nylon material in each case. 


Decorate right in the mold ........ 98 
With a process somewhat resembling the foil deco- 
rating technique for thermosets, you can now deco- 
rate thermoplastics by using a properly designed 
laminate at the bottom of a mold. Items so pro- 
duced require no further decorating operations. Ini- 
tial application of the process is in eyeglass frames 
and cosmetic containers. The economics of the 


method make extension into other product areas 
likely. 


Traffic markers that shine—and last .. 100 
Molded polyester “buttons,” incorporating reflec- 
tive glass beads and bonded to road with epoxy 
resin, may bring solution to long-standing highway 
safety problems without pain to taxpayers. 
Plastic traffic markers have had many false starts. 
This looks like the real thing. 
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New Developments ............. 149 
Sheet foam for cushioning (p. 149) . . . Two med- 
ical applications for polypropylene—blow-molded 
urinal and thermoformed sitz bath (p. 149) 
Low-cost composite material for wooden shapes 
(p. 150) Die-stamped circuits (p. 150) 
Fluorocarbon makes better faucet pistons (p. 151) 
.. . Soft seals for hard caps (p. 151). 


ENGINEERING 





Foam molding goes automatic ..... 107 
There is a new look in the molding of polystyrene 
foam. The process which heretofore had been es- 
sentially a succession of manual operations has now 
been fully automated so that the molder can go 
from the raw beads to the finished product in a 
matter of minutes with a minimum of operator at- 
tention. Making this new process possible is equip- 
ment that automatically pre-expands, fills, and 
molds. This article describes how the equipment 
works, what mold design it requires, and how much 
it costs. By Frank Lambert 


Trends in extruder design ........ 114 
A report in the latest development in extruder com- 
ponents and how they contribute to optimum per- 
formances. Covered are cylinders, thrust units, 
speed reducers, drives, heating and cooling sys- 
tems, and other components. By John Badonsky 


TECHNICAL 





Shrinkage of glass-reinforced 

SONGS cc cccctscrsreveeves Nae 
Causes of shrinkage occurring in glass-reinforced 
polyesters are reviewed. Examination of these 
factors indicates that both chemical and thermal 
shrinkage may very well be major determinants re- 
sponsible for the formation of the fiber attachment 
often referred to as “reinforcing bond.” Detrimental 
shrinkage phenomena are discussed in the light of 
presently available information. By Herman V, 
Boenig and Norman Walker. 


Stability of thermoset plastics 

at high temperatures .......... 134 
Using a pyrolyzing procedure, tests were run on 
the relative thermal stability for thermosetting res- 
ins. In descending order they are silicone, phenolic, 
polyester and epoxy. By S. L. Madorsky and 
S. Straus 
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New Machinery-Equipment ....... 
What it can do, how much it costs 


World-Wide Plastics Digest ...... 
Condensations of significant articles 
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U. S. Plastics Patents ........... 
Issues on new materials, processes 
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Coming Up... 


Polyethylene coating on paper is assuming in- 
creasing importance in a number of industries— 
Our March issue will bring us up to date on 
the available formulations, their economics, how 
they are applied and what they can do . . . Latest 
developments in plastics for lenses ... A new 
urethane elastomer processable on plastic in- 
jection, extrusion, and transfer-molding equip- 
ment... Full story of the “Princess tele- 
phone’ — materials, processing, markets 

March Engineering Section will lead off with 
some basic engineering principles for extrusion 
blow molding, including die, head, and mold 
design . . . How to design for vacuum metal- 
lizing . . . Technical Section will carry an 


analysis of the infra-red spectrum of polyethy- 


lene . . . Also in the works: plastics in signs 


and displays new ABS polymers and 


where they are going urethane insulation 


for gas refrigerators. 
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FIVE NEW 


Cumberland 


Large Throat 


GRANULATING 
MACHINES 








PART OF THE COMPLETE LINE OF CUMBERLAND PELLETIZERS, 
BESIDE THE PRESS AND CENTRAL GRANULATING MACHINES, 
DICERS, CHOPPERS AND PRE-BREAKERS 

LARGE THROAT OPENINGS — 12” x 16” 
(Shown above). Also 7” x 10”, 842” x 12”, 82” x 16”, 12” x 20”. 
QUALITY CONSTRUCTED entirely of steel 


weldments. Advanced design leaves all working parts readily 
accessible for cleaning and adjustment of knives. 


NEW PERFORMANCE ~- new knife design and 
slow rotor rpm provide better granulation and quiet operation. 


Clean cutting of the complete range of thermoplastic materials 
from softest polyethylene and vinyls to hard and tough nylon, 


CUMBERLAND 
PELLETIZING 
MACHINE 


New feed roll mechanism 
provides better control of 
extruded strands of plastic 
materials. Cuts cubes or 
pellets }/," to 4". 14” and 
24” openings. 





STAIR STEP DICER 


Produces perfect cubes or 
pellets ky” to 1”. Two 
standard sizes accommodate 
vp to 7” and up to 14 


Cycolac, and Kralastic. 


MINIMUM FLOOR AREA - Desirably compact 


for central and beside the press applications. 


Write now for literature 


ribbons 


DEPT. 1 - BOX 216, PROVIDENCE 1, RHODE ISLAND 


Direct factory engineering assistance available 
throughout North America from sales offices in 
Providence, New York, Cleveland, Chicago and Los Angeles 
FOREIGN LICENSEE — BURTONWOOD ENGINEERING COMPANY, LTD. 
Burtonwood, Warrington, Lancashire, England 
Sole Manufacturers and Distributors outside North and South America 





Cumberland 


ENGINEERING COMPANY, INC. 
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Another new development using 


B.EGoodrich Chemical - »asra. 





These panels were designed by Harley Earl for Eastern Air Lines and manufactured by Polyplastex United, Inc., Union, N.J. 


a 
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te 
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Other Polyplastex designs are in use on nearly every air line. Panels can be produced to specification, including color or design such as 
the cabin end murals shown here. B.F .Goodrich Chemical Company supplies the Geon vinyl from which this sheet is made. 


Geon gives jets their look of luxury 


The striking appearance of these jet- 
liner interiors has a practical touch. 
Surfaces of bulkheads, luggage racks, 
sidewalls and doors are laminated 
sheets made from Geon vinyl] to 
produce these unusual designs and 
brilliant colors. Other laminations 
made from Geon vinyl decorate walls 
and cover floors of galley and lava- 
tory areas. 

Normally, interior decoration of 
airplanes requires fairly frequent re- 
placement. After 5 years, interiors 


(Re, 


y GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 


FEBRUARY 1961 


like these have yet to call for more 
than the usual, simple maintenance. 
Because they’re made of tough, 
durable Geon, these panels can be 
washed easily, will resist dirt and 
acids, and don’t even show the 
scratches or that im- 
pairs appearance of other materials 
previously tried. 


“rub wear’”’ 


Here’s another example of the way 
Geon improves products—and some- 
times opens whole new markets. 


For more information, write Dept. 


NF-2, B.F.Goodrich Chemical Com- 
pany, 3135 Euclid Avenue, Cleveland 
15, Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


¢ OF 2000MC» 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 





A WIDE THROAT ALONE IS NOT ENOUGH 


me HOPPER 


THROAT 


OTHER BALL & JEWELL 
WIDE THROAT WIDE THROAT 


MACHINES MACHINES 
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WIDE CUTTING CHAMBERS, TOO! 


Some “so-called” wide throat machines are merely adaptations of 
standard machines—the throat size is increased but the cutting chamber 
remains unchanged. Not so on B & J Wide Throat Granulators, though. 

B & J Marvel Series Wide Throat Granulators not only have wide 
throats, but also wide cutting chambers. They handle big and odd shaped 
rejects and all types of bulky scrap with ease. They’re ideal for all types 
of blow molding scrap. Because they’re built to do the job right, B & J 
Marvel Series Wide Throat Granulators outperform all others. 

And, although B & J Wide Throat Granulators have all the easy-to- 
operate, easy-to-maintain features of Marvel Series Granulators, they’re 
priced in line with machines that offer much less. Prove it yourself. 
Ask for literature and prices. 


3 MODELS TO CHOOSE FROM 


SPECIFICATIONS | M-200WT | M-300WT M-400WT 


Capacity | 300-400 Ibs./hr. | 400-500 Ibs./hr. | 500-600 Ibs./hr. 
Floor Area | 25°32" | 31"x 37” 35” x 36” 


Hopper Tray Height 
Motor 


55” 55 57 
5—10 HP. | 10—15 H.P. 15—20 H.P. 


Throat Size | 12” x 12” 12” x 16” 


BALL & JEWELL, INC. 


22 FRANKLIN STREET, BROOKLYN 22, N.Y. EVergreen 9-6580 


Exclusive Export Distributors: Omni Products Corp., New York, N.Y. 
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Remember! When you buy PLASTICS... 


ecadeo SELLS 
CONVENIENCE! 


19 plastic supply centers 
coast-to-coast 


Cadco's 19 warehouses coast-to-coast 





mean shadow-ciose convenience 





Convenience is time-saved. Time is 


money. Cadco convenience saves you money 





Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 19 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 


Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also . . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene— Vinylite— 
Acetate—Mylar —Resins — Polystyrene—Butyrate 
— Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 


Invest in Cadco convenience today. 


19 Warehouses—Around the Corner, Around the Country 


Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 
Detroit 3, Michigan—15111 Second Ave. 

Chicago 6, Ilinois—727 W. Lake St. Dallas 7, Texas—2546 Irving Bivd. 
Cleveland 13, Ohio—3333 Detroit Ave. Fort Worth 1, Texas—1400 Henderson 
Cincinnati 10, Ohio—1200 Walnut St. Houston, Texas—6426 Long Drive 
Milwaukee 2, Wisconsin—517 N. Broadway St. South San Francisco 2, Calif.—313 Corey Way 
Los Angeles 57, Calif.—2305 W. Beverly Bivd. Indianapolis, ind.—2505 E. Washington St. 
St. Lovis 3, Missouri—2111 Olive St. Akron 8, Ohio—206 E. Market St. 
Kansas City, Missouri—1517 Grand Ave. Minneapolis 2, Minnesota—210 South Sth St. 
Grond Rapids, Michigan—3015 S. Division Oakland 6, Calif.—949 E. 11th St. 


Oh 1317 Talbott Towers Bldg Toledo, Ohio—2142 Fairfax Rd 
A eade © CADILLAC PLASTIC and 
Lf CHEMICAL COMPANY 








PLASTICS 
Division of Dayco Corporation (formerly Dayton Rubber) aa 15111 Second Ave. — Detroit 2 Michigan 
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Designed in Fortiflex...tor erurco-Gencate 


This blow-molded unit stores and. dispenses detergents and 


bleaches in Philco-Bendix Duomatic, washer-dryer combina- 
tions. Molded of Celanese Fortiflex B-50-20, it is corrosion- 
free, light, strong, and easily cleaned with boiling water. 
Fortiflex is an easily molded, tough, rigid material, which 
provides unusual freedom in design. It offers outstanding heat, 


chemical and stress-cracking resistance and can often replace 


metals and other materials in components, with product im- 


provement and cost savings. 


Write for technical data on Fortiflex, outlining your appli- 
cation, to: Celanese Polymer Company, Dept. 101-2, 744 


Broad Street, Newark 2, N.J. 


( se | mpar . Division of Celanese Corporation of America 


Celanese® Fortiflex® 


( 1 iff ' n ‘ al Compar mited, Montreal, Toronto, Vancouver. 
Ex; Sal ne., and Pan Amcel Co., Inc., 180 Madison Avenue. N.Y. 16. 
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/STicKY PROBLEMS? YOUR SOLUTION 


BEGINS WITH SPECIAL K 


Here you see how a KVP Releasing 
Paper carries “KEVINITE,’® a flex- 
ible decorative plastic-laminate, dur- 
ing the curing cycle. This KVP Releas- 
ing Paper is used because of its unusual 
strength and excellent releasing char- 
acteristics. 

Throughout the plastic industry, 
sticky release problems such as this 
are solved with KVP Releasing Papers. 


These papers may be parchmentized, 
crinkled, supered, waxed, silicone- 
treated, etc. An existing KVP Releas- 
ing Paper will probably serve your 
needs—but if not, KVP Sutherland 
will work to create a special paper that 
will. The resulting new product will 
not only be ideal for your use—it will 
be economical. 

Printed releasing papers are avail- 


PHOTOGRAPH COURTESY OF SWEDLOW, INC. 


VP° RELEASING PAPERS 


able, also. You may wish to display 
your brand name or show instructions 
on how to use your product if it goes 
out of your plant with the releasing 
paper attached. 





For additional information on how 
KVP Releasing Papers can work for 
you, please write and tell us what your 
needs are. 





SUTHERLAND 





KVP SUTHERLAND PAPER COMPANY... Kalamazoo, Michigan 


FEBRUARY 1961 





EPOXY RESIN, cured with PMDA, 
greatly reduced cost of this mold, 
which was used in making the proto- 
type of a hub cap of “Delrin” acetal 
resin. A high temperature was 
reached in molding this part, but the 
mold easily withstood it. 


*10,500 MOLD FOR PROTOTYPE PARTS 
NOW COSTS LESS THAN ‘1,300 


Thanks to a new high-temperature 
epoxy formulation based on Du Pont 
PMDA hardener, now you can make 
prototype parts in epoxy resin molds 
that cost only a fraction of what you 
would pay for metal molds. 

Above, for example, is a mold that 

t a little under $1,300 to make 
Its counterpart, machined in steel, 
was estimated to cost $10,500. 

In fabricating a wheel disc of 
Delrin® acetal resin, temperatures 
went as high as 350°F. inside this 
mold, yet the epoxy resin had all the 


10 


heat resistance and strength needed 
to do the job. 

It gets this strength from its cur- 
ing agent, Du Pont pyromellitic 
dianhydride. PMDA pushes the heat 
distortion temperature of an epoxy 
up past 500°F., adds other chemical 
and physical advantages as well. 
Save pattern costs. Another way 
you can save with a PMDA/epoxy 
mold is in pattern costs. You can 
use any model you want, to start 
with—even wood or plaster of Paris. 
To make the mold, you simply lay 


up the epoxy around the model, 
working at harmless, moderate tem- 
peratures. 

If you would like to lower the cost 
of prototype or limited production 
work, please write us for details. 
Du Pont, Explosives Department, 
6539 Nemours Building, Wilming- 
ton 98, Delaware. 


QUID PMDA 


Better Things for Better Living 
. . - through Chemistry 
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ONE OF THIRTY-THREE Cameron 505R completely 
integrated unwinding, slitting and roll winding sys- 
tems which have recently been installed at several 
plant locations by a producer of cellophane and plastic 
films. The operation shown here runs 24 hours a day, 
7 days a week, on mil and mil-and-a-half cellophane. 


What makes The New Roll run so fast? 


Printers and converters who have 
used The New Roll in papers, films, 
foils and laminates ask: How can it 
run so fast without web breaks? Why 
does it feed out so smoothly right 
down to the core? How does it keep 
the web so “live” for better end 
results, rather than stretched out 
“dead” in the roll? 

The answer is in the way The New 
Roll is made. We call it The New 
Roll because it is fundamentally dif- 
ferent—the product of truly inte- 
grated roll control. 

For example, in the patented Cam- 
eron 505R unwinding, slitting and 
roll winding system (shown above) 
integrated roll control starts with the 
Cameron Model LHDSM automatic 
centering, shaftless unwind, equipped 


CAMERON 


a team of specialists 


AA-386 


with a skew adjustment, edge guide, 
and a Cameron Model LHD disc- 
type, continuous duty unwind brake. 
The brake responds to signals from 
an extremely sensitive, air-operated 
tension sensing system which em- 
ploys a mill roll follower (reacting 
to mill roll payoff) and a dancer roll 
(reacting to web pull). 

Web pull is established by the auto- 
matically accelerated, variable speed 
main drive. Integrated roll control is 
further maintained by the use of two 
individually driven, automatically 
counterbalanced rewind shafts. 
Speed of the main drive controls the 
speed of the separate rewind drives. 
Added control of rewind drive speed 
is automatically actuated by increas- 
ing rewind roll diameter. 


Y 
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Oscillating razor ee slitting ele- 
ments assure cleanly cut, burnished 
strip edges. Combination surface and 
center winding is employed to wind 
the strip in alternate positions on the 
two rewind shafts. The differential 
winding principle is applied to per- 
mit each roll to adjust its winding 
speed to variations in diameter due 
to inconsistencies in caliper across 
the web. Thus, truly integrated roll 
control is maintained all the way 
from unwind to rewind. The result 
is a finished roll of superb new qual- 
ity— The New Roll. 

Why not let us test-run your 
material on an integrated, job-fitted 
“pilot” winding system at our Re- 
search and Development Service, in 
Dover, N. J.? Write for information. 


Cameron Machine Company, Franklin Road, Dover, N. J. 
Canada: Cameron Machine Co. of Canada, Ltd., 14 Strachan Ave., Toronto, Ont. 
France: Cameron Europe S/A, 5 Rue de Prony, Paris (17e) France 
Brazil: Cameron Maquinas Ltda., Rua 24 de Maio, 104-5°, Sao Paulo, Brasil 


famous TIDLAND pneumatic shafts are sold exclusively through Cameron 


55 years devoted exclusively to the design and manufacture of slitting, roll winding, unwind and web control equipment. 
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It’s 

New... 
Bigger... 
Faster... 

Fully Automatic... 
Low Cost... 


the “IMPERIAL” Model #80 


MINI-JECTOR 


Reg. U.S. Pat. Off. 


PLASTIC INJECTION MOLDING MACHINE 


Molding Capacity 2 Oz. 


It’s your ideal answer to profitable, automatic 


plastic injection molding of items up to 2 oz. 


The new “Imperial” MINI-JECTOR is designed 
and engineered for fast, low-cost production. It has 
horizontal clamping, with hydraulic toggle provid- 
ing approximately 42 tons pressure. Cost is only 
$6,380 complete. 


Important features include: 


e Rapid cylinder removal and change e Built-in 
packing stroke—single e Rapid mold removal and 
change e 2-zone cylinder heat control e Platens 
drilled for all 9” x 8” tooling e Fast cycling with 
complete automation e Compensating feed e Ad- 
justable clamp stroke 


Optional features: 


Nylon nozzles ¢ Water-cooled plunger e Weight 
feeder ¢ Mold chilling and heating systems e Spe- 
cial length nozzles for hot runners molding e Ad- 
justable plunger speed e Adjustable clamp speed 


For Full Details, Mail Coupon Today 


SPECIFICATIONS 


Capacity . . . 2 oz./shot Styrene—1% plunger 
1% oz./shot Nylon—1\.¢ plunger 
. 1% diameter—1, diameter 
. 1% diameter 12,800 psi @ 1250 psi 
line pressure 
1% diameter 17,800 psi @ 1250 psi 
line pressure 
Dry Cycle Time—Min. . . . 5 sec. without packing 
stroke 
7 sec. with packing stroke 
Hydraulic System . . . Vickers J.1.C. 30 gal. Pack- 
age Unit—11 gal./min. 5 HP—1200 
RPM—3 phase motor 
Clamping System . . . Hydraulic Toggle—42 tons 
Mold Stroke . . . 638” maximum 
Mold Size . . . 9%” x 8” Std—11” x 8” 
Max. thickness 
. . 20 in”? maximum 
Daylight . . . 8% closed max.—14% open max. 
Ram Speed . . . 3%”/sec. or 17% ft./min. 
Nozzle Discharge Rate . . . 4.3 cubic inches/sec. 
or 2.3 oz. Styrene/sec. 


Plunger . . 
Pressure . 


Casting Area . 


Heating: 
Cylinder: 
wattage 2400W 
Plasticizing Capacity . . . approximately 25-30 Ibs. / 
hr. 
Streamlined Flow 
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From Sub-Miniature to 2 Oz. 


MINI-JECTOR 


PLASTIC INJECTION MOLDING MACHINES 


Give You Precision Molding at Low Cost 


Now . . . 4 basic MINI-JECTOR models and 11 different ma- 
chines, give you a wide choice . . . you can select the exact 
MINI-JECTOR to make your plastic injection molding, up to 
2 oz., profitable. 


Depending on your precise needs, you can choose vertical or 
horizontal clamping, hydraulic or air power, machines de- 
signed especially for molding parts involving inserts or loose 
cores, manual or fully automatic operation. 


In addition to the new “Imperial” MINI-JECTOR, these 
models are available: 


ELDORADO’ MINI-JECTORS 


These models offer high-speed mold- 
ing, especially of parts involving in- 


“HORNET” MINI-JECTORS 


Fully automatic, semi-automatic, 
manual controlled models. Horizon- 


“WASP” MINi-JECTORS 


Have inexpensive _ self-clamping 
“VY” molds. Sub-miniature to 34 oz. 


serts or loose cores. Up to 1% oz. 
capacity. Semi-automatic and man- 
ual controlled operation. Hydraulic 
power. 6” x 54%” x 5” mold area. No 
front tie rods to hinder free access 
to mold area when mold is open. 


Write for FREE Catalog now! 


New, useful, illustrated. Shows fast, low- 
cost way to develop and produce precision 
molded items all thermoplastics. Detailed 
engineering data, specifications, applications 
on all MINI-JECTOR models. Complete 
price list. Shows how to cut your injection 
molding costs. Mail coupon today! 


tal clamping, up to 12 tons. 6” x 51%” 
x 5” mold area. Air or hydraulic 
power. Capacity up to 1 oz. 


capacity. Manual operation. Air or 
hydraulic power. Ideal for molding 
items involving inserts or loose 
cores. 











Newbury Industries, Inc. 
P.O. Box 21, Newbury, Ohio 


Please send me your FREE Catalog. 


For convenience attach to your 
letterhead and mail. 
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SILICONE NEWS from Dow Corning 


Shortcut to Plastisol Profits 





Silicones Speed Deaeration, 
Improve Scuff Resistance 


Reducing production costs is one way to protect profits. Improving your 
products’ performance is another. If you formulate plastisol coating solu- 
tions, Dow Corning Silicones will help you both ways. Here’s how. 


End production bottlenecks. As demonstrated above, the addition 
of a silicone antiléqmer to plastisol formulations speeds deaeration. Both 
dishes were filled at the same time with the same plastisol solution, but a 
silicone antifoamer was added to the solution before it was poured in the 
dish at right. Silicones prevent bubbles, eliminate costly bottlenecks. 


Improve product performance. Silicone additives cause plastisols 
to flow faster and more evenly. This makes it easier for fabricators to 
produce continuous coatings that are free of pinholes and weak spots; to 
obtain sharper detail in moldings and castings. 


Including Dow Corning Silicones in your plastisol formulas produces im- 
portant end-product advantages, too. For example, silicones give added 
“slip” to such products as overshoes, furniture coverings, and bushings — 
and that means greater resistance to marring, scuffing, and tearing. Another 
silicone benefit: a more lifelike feel for toys and dolls . . 


. a softer, more 
comfortable feel for gloves and rainwear. 


An important activity at Dow Corning 
is research and development in silicone 
chemistry. That’s why Dow Corning con- 
tinues to be your best source for technical 
information about the use of silicones in 
plastisols . . . for the new and improved 
silicone materials that help you shortcut 
the way to profits. 


For more information phone the Dow Corn- 
ing office nearest you, or write Dept. 5614. 





FREE, new brochure— 
“How Silicones W ork 
for the CPI” 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 


CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. c. 
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ADAMSON UNITED | 


PRECISION 


CALENDERS 


Whether the project calls for supplying all mills, 
calenders, presses and associated machinery for a 
completely new and modern rubber or plastics 
plant, or a single unit for a new process, you'll 
find Adamson United equipment offers the most 
efficient design and up-to-date operating features 
for today’s production requirements, Our full line 
of modern rubber and plastics calendering equip- 
ment is an outstanding example. 


Adamson calenders are skillfully engineered for 
production of close tolerance, high quality mate- 
rial at high speed. Standard sizes range from 
8” x 16” laboratory models to large production 
units with rolls measuring 36” x 92”. Various types 
include 2, 3 and 4 rolls; vertical, 120 degree, 


‘rales, 


AUTOCLAVES 


inverted-L, Z-type, cascade, inclined and others. 
The unit illustrated is a 3-roll, 120-degree, con- 
necting gear-type calender equipped with roll 
crossing. Adamson calenders are also available 
with such precision operating features as roll 
bending, zero clearance, flood lubrication, drilled 
rolls, anti-friction bearings and pinion-stand drive. 


With a complete line of accessory equipment for 
continuous processing, Adamson United is pre- 
pared to handle any rubber or plastics calendering 
problem you may have. Our engineering staff is 
at your service — to recommend the unit best 
suited to your needs, or to develop special equip- 
ment to meet your specific requirements. Write 
or call for complete details — without obligation. 


@ ADAMSON UNITED 


GCOOAOMNMPAN Y 
730 CARROLL STREET, AKRON 4, OHIO 


Subsidiary of United Engineering and Foundry Company 
Plants at Pittsburgh, Vandergrift, Wilmington, Youngstown, Canton 
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BETTER COATED 
MATERIALS 
BEGIN WITH 
DEPENDABLE 
BASE FABRICS 








Wovens, non-wovens and knits in cotton 
and synthetics for every coating application 
—backed by a century of experience in 
FIRST in Fabrics for industry/For Coated 


supplying fabrics to industry. Write for free Materials, High and Low Pressure Laminates 
illustrated booklet, “Fabrics Plus,” Dept. K-2. and Other Reinforced Plastic Products ry 


WELLINGTON SEARS COMPANY, 111 WEST 40TH ST., W.Y. 18, WY. Akron - Atlanta + Boston - Chicage + Dallas - Detroit - Les Angeles - Philadelphia - San Francisce =~ 


% 
ext 
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Cable Address: GERING, Kenilworth, NJ. 
Teletypewriter: TWX Cranford, N.J. 137 * Sales Offices: 5143 W. Diversey Ave., 
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common sense 


reasons 
why molders 
specify... 


ermoplastic 


Hing Compounds 


Peak quality at peak savings. Gering— 
pioneer in formulating superior thermo- 
plastic molding compounds—offers the 
widest range of thermoplastics available 
from a single source. Quality control 
assures greater satisfaction through 
fewer rejects, faster molding cycles, and 
greater color uniformity. Write us today. 


POLYETHYLENE * POLYPROPYLENE + VINYL 
* POLYSTYRENE + STYRENE COPOLYMERS - 
ACETATE + NYLON + ACRYLIC + BUTYRATE 


GERING 


a 


Division of STUDEBAKER-PACKARD CORP. 
Kenilworth, WN. J. 


Chicago 39, Ill. * 1115 Larchwood Rd., Mansfield, Ohio * 103 Holden St., Holden, Mass. 
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You see your 
MPM Extruder 

in action... 
before you buy it 





er aes 


& om 


MPM doesn’t sell merely extruders — it sells production. When 
you order an MPM extruder, you know exactly what caliber of 
performance you can expect, because you've seen it perform... 
had a chance to test every part before purchase. 

Moreover, many extruders today are “patch-quilt” affairs: one 
piece made by this company, a second part by that, a third by still 
another. Not with MPM. For MPM manufactures virtually all its 
own components: grinds its own screws, assembles its own con- 
trols . . . all precision-built to MPM standards in MPM’s modern, 
90,000 sq. ft. plant. 


Screw diameters available range from 1 to 12”, in vented or 
non-vented design, and in L/D ratios of 20:1, 24:1 or longer 
Either resistance-band heaters, cast-in heaters or i io eat- ; 
of semana Sane seatere, Coat eaters or intuaten DO = ies et GAey SOURED The 
ing can be specified. Extra heavy-duty thrust bearings, Xaloy-lined you'll be interested in the new MPM “Diversa- 
barrels, and precision-ground screws are typical of rugged MPM matic.” Molds from polyethylene, polypropylene, 
components. In short, MPM extruders are tailored for your ee pe ge sce, i eee 
secific needs. then proved o ey , » ton als. Handles molds up to 36” long, 21” wide, 28 
specific needs then proved out to you before you buy. More in daylight. 14” stroke. Automatic built-in electric 
formation? Just write Modern Plastic Machinery Corporation, counters. All-pneumatic system. Works with any 
64 Lakeview Avenue, Clifton, N. J. extruder, either U.S. or foreign-built. 


Modern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 
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when you need 


swift service --.- 


PLASTICS 


WF LF LIN dk 521 et AVENUE,N. Y.17,N.Y. 


} 


t Chicago * Los Angeles. * Toronto « London « Han 


REGIONAL OFFICES: Akron «-Boston « 


PLANTS & WAREHOUSES: Akron « Boston « Chicago « Detroit « Indianapolis « Jersey City « 
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This Delrin part was proved commercially 
successful on H-P-M preplasticizing 
machines in 1959. As with all new ma- 
terials, molding techniques best suited to 
its application in industry were carefully 
analyzed and machine operating features 
developed for maximum efficiency. 


The use of plastics for automotive parts has shown 
1 tremendous growth during the past five years. We are 
tually on the threshold of an even greater break- 
uugh period. The new plastics, with functional as 
decorative benefits, permit the designer greater 

in applying the cost reduction advantages of 

tic materials for better performance, improved ap 


irance and lower cost. Better machines to mold these 


Progress in 
Plastics by 


A MOLDER 
ON THE 
MOVE 


new materials also have played an important part in 
their rapid acceptance. H-P-M preplasticizing princi- 
ples have opened new possibilities with materials that 
have posed certain restrictions until recently. New 
H-P-M machine processes will assure the success of 
new plastic materials just as surely as new light weight 
plastics will earn a steadily increasing place in tomor- 
row’s automotive production 


a ll cme ge le) Melag.|-aagelllci. my Venge) (eouah\s mle) -1- tr 
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Is This The Break-Through 
In Automotive Plastics ? 


When Consolidated Molded Products Corp., of Scranton, Pa. started 
production on the new instrument cluster housing for Chrysler's 
1961 Valiant, a giant stride was made in automotive plastics. It is 
the largest part molded from DuPont's Delrin to be used in automo- 
biles to date. This tough new acetal resin reduces weight as much 
as 80% over zinc counterparts; cuts costs of material, fabrication, The new Valiant dash panel assembly with 


er é aa : : Delrin cowling. Close dimensional tolerances 
finishing and material handling. ore minintaisied: 


Mr. John O'Connell, president of Consoli- 

dated, is one of the Plastic Industry's quali- 

fied personalities. Under his leadership, the 

company has moved ahead steadily by 

carefully converting to plastic many parts 

formerly made of other materials 

expanding by developing new plastic mar- 

kets. Mr. O'Connell says, “This formula 

for expansion — by developing new mar- oe Oe ae 
kets — brings us many tough molding jobs. Pte ny Fobiditerie 
We spend many hours individually evalu- 

ating mold designs and material for each one. The common denom- 
inator in these tough jobs is our new H-P-M preplasticizing 
equipment. We chose H-P-Ms because we feel they are on top with 
respect to machine design and service.” 


This Delrin cowling is a symbolic develop- 

ment and typifies a significant design trend 
Metal counterparts entail far more processing 

H-P-M 200-oz. preplasticizers are molding Delrin instrument cluster 8 eS ee see di pen ia 5 

housings for the Valiant at Consolidated. Another new H-P-M 80-oz. to the “profit squeeze” in any industry. 

preplasticizer produces the Dodge Polypropylene dash panels in a 

4-cavity mold. H-P-Ms have been used for both prototype and pro- 

duction machines for the majority of the industry’s important develop- 

ments of the past few years. A pioneer in the 

plastics machinery industry since 1931, H-P-M pies 

builds a complete line of injection machines Et-P-V. 

from 6 oz. to 300 oz. capacities. This ex- 

perience, backed by progressive development, has pe By a 2s Ss ION 

made H-P-M the leading supplier of molding 

machines. And, H-P-M’s service organization Foehring Company 

“back-up” makes sure production is maintained. Mount Gilead, Onio, U.S.A. 


CALL H-P-M TODAY AND SAVE A LOT OF TIME 
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INJECTION MOLDERS! 


M-3 (ims) M-4 


—», GRANULATORS 


goost 


All machines 
illustrated here 
in stock for 


IMMEDIATE 
SHIPMENT 


The Gi) M3 
6%" x7” throat 
sprue grinder — 
rugged — simple 
in design—easi- 
est to clean — 
built-in throat 
clearance bar — 
casters — catch 
pan. 


The G5) m4 5%” x 
8%” throat grinder — 
designed primarily for 
vinyl, polyethylene, plasti- 
sols and all elastomerics 
where a fine-free low bulk 
factor product is desired 
— large throat for large 
injection molded parts. 








PRICE: Complete 
with 2 HP Motor and Starter $815.00 
Same, but with 3 HP Motor $878.00 


PRICE: Complete with | HP Motor and Starter . .. $628.50 
Same, but with 2 HP Motor 


LOW COST 
“MIDGET” 
TEMPERATURE 
REGULATOR 


Duplicates perform- 
ance of mold heaters 
costing up to 6 times 
as much...new more 
compact model with 
closed circuit ends mold rust... cuts 
your water bills! Temperature range 
50° to 250°... Portable, only 15” x 
22%" floor space. 
PRICE: Complete 





% HP Model 
(Takes drums up to 33” high x 22” in diam.) 

1 HP Model $788.50 
2 HP Model $927.50 
(Takes drums up to 37” high x 23%" in diam.) 

3 HP Model $1285.00 


$391.50 





FREE BULLETIN ON REQUEST 


Send for our Nozzle and Plant Equipment Catalogs 


Today! You'll find all IMS stock injection plant 


accessories fully described and priced. 


Prompt service on all kinds of nozzles and heating 
cylinders by the world’s largest and most experi- 
enced nozzle and heating cylinder redesign spec- 


ialists. 


INJECTION MOLDERS SUPPLY 


CQ. inc. 


(Takes drums up to 43” high x 24” in diam.) 


5 HP Model $2650.00 
(Takes drums up to 45” high x 24” in diam.) 


ORDER TODAY. 
FREE BULLETIN ON REQUEST 


17601 SOUTH MILES RD. LUdlow 1-3200 
CLEVELAND 28, OHIO 
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PHENOLI PLENCO 
nphenol-Borg...in 
slide pro} r lens barrels by Bell & 


4 . 
Howell ane an Bal pot 


a 


TyT 
; rh) \ 
ALAIN Livy vi 


lh Connhe 
handles by 


CASI 


' casings by 

switches bi 

y well In cooking 

Mirro...in over 500 

measuring instru- 

In automatic Fry 

Sunbeam... in coffee 

y West Bend... in 

ulpment by West- 

rake...in water pump 
raporize 


he Was 


and other 
in automotive 


circuits... 


FOR BETTER 
PLASTIC PROCUCTS 


ware...in air 
, and in count- 

r gleaming “see me” or hidden 
6” applications .. 
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THERE’S A 


LITTLE 


CO 


IN THE BEST 
OF THINGS 


...and the best of companies put it there! 


Large or small, industrial or consumer, your product 
and company can benefit from the advantages offered 
by versatile Plenco phenolic molding compounds . . . 
ready-made or custom-formulated to your needs. Call 
on us for cooperation and practical help from the start. 


PLASTICS ENGINEERING 
COMPANY 
Sheboygan, Wisconsin 





BLACK-CLAWSON 


an old, important name in papermaking 
and converting machinery 


Announces 


a new and significant service to the 
plastics industry 


engineered by HALE and KULLGREN 


The pace-setting Aetna-Standard Extruders have been added to the 
extensive extrusion coating equipment line of the Dilts Division of 
The Black-Clawson Company, Fulton, N. Y. 

Engineering know-how and technical services continue to be sup- 
plied by Hale & Kullgren, Inc. through Black-Clawson’'s newly formed 
Hale & Kullgren Plastics Dept. located in Akron, Ohio. 

This combination of Black-Clawson’s manufacturing experience and 
facilities, Hale & Kullgren’s engineering background and Aetna-Stand- 
ard product performance gives the plastics industry a strong, new 
supplier of a full line of plastic extruders, dies and auxiliary equipment. 





HALE and KULLGREN PLASTICS DEPT. 


613 E. Tallmadge Ave., Akron, Ohio 


COMPLETE EXTRUSION COATING 
MACHINE LINES 
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Koppers has a wide range of polyethylenes in any density (ASTM Types I, II, or IIT) for almost 
any application. They can be made into finished products by injection molding, extrusion, blow 
molding, and vacuum forming. They are available in densities ranging from .914 to .953 gm. /ml. 
By varying density, the molder or design engineer can get varying degrees of stiffness, heat dis- 
tortion, and tensile strength. 

Our experienced Plastic Application Section is prepared to assist designers and engineers in 
material selection, design, and marketability of products. 

Technical Service representatives are located in major cities to give molders and extruders 
prompt assistance on technical problems. 

Since Koppers is one of the few companies who produce and supply such a wide range of 
polyethylenes, it’s possible to obtain all your polyethylene requirements from one source. 

Remember, Koppers also makes these other fine plastics: DyLiTE” expandable polystyrene, and 
DyYLENE’ polystyrene. For more information on polyethylenes, write to Koppers Company, Inc., 


Plastics Division, Dept. 141, Pittsburgh 19, Penna. 
KOPPERS PLASTICS 
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Speed... 
Precision... 
Versatility 


DAKE 


Reinforced Plastic 
Molding Presses 


GUIDED PLATEN—Assures accurate 
alignment 


AUTOMATIC, SEMI-AUTOMATIC, OR 
MANUAL CONTROL—For production or ex- 
perimental work. 


FAST RAM APPROACH—Allows for fast 
closing and return of movable platen. Slows 
automatically as work is approached. 


ACCURATE, CONTROLLED PRESSURES—Give 


maximum on-the-job flexibility. 


ELECTRIC TIMER—Holds pressure during cur- 
ing cycle—adjustable from 3 seconds to 20 
minutes. Ram returns automatically. 


ADJUSTABLE STROKE CONTROL—Provides 


for automatic ram slowdown before 


contacting work 


ADJUSTABLE PRESSURE—From 3 press 
capacity to full press capacity. 


Dake Guided Platen Presses are the latest de- 
velopment in the reinforced plastic molding 
field. They are job engineered to help you meet 
all molding requirements, as well as speed pro- 
duction output, and reduce operating costs. 


Their all-steel construction with long tie rod 


75-Ton Dake Guided Platen Plastic Molding Press forming Stack-n-Nest tote 
pans at G. B. Lewis Company, Watertown, Wisconsin. 


bearings and larger diameter tie rods provide 
maximum rigidity to assure extremely accurate 
work with all types of plastic forms. Standard 
models are electric-hydraulic in operation and 
available in capacities from 25 tons to 600 tons. 
Write for Bulletin 405. 


RL I a eis 
DAKE CORPORATION 


» <i ‘ 
Hend-Opercted Power-Operated Guided Gap Type 
Mydroviic Hydroviic Platen Presses 


648 Robbins Road 
Grand Haven, Mich. 
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MERCLON 


POLYCARBONATE 





New Quality Standard of the 


credentials: 


Property ASTM No. Va/ue* 
Impact strength, D-256 (4%4" x %") 2 to 3 ft-lb/in. 

Izod (notched) (%y" x %") 12 to 16 ft-lb/in. 
Elongation, at yield D-638 5-6% 
Elongation, ultimate D-638 60-100% 
Deformation under load D-621 0.14% 
Flexural strength D-790 11,000-13,000 psi 
Dissipation factor D-150 

60 cycles 0.0007 

10% cycles 0.9100 
Heat distortion D-648 

264 psi 280°F 

66 psi 290°F 
Flammability D-635 Self-extinguishing 

(in./min.) 
Clarity Transparent 
Water absorption D-570 0.15% 

24 hr. immersion 


*These values have been obtained under standard ASTM and laboratory test condi- 


tions. As averages, they do not necessarily represent minimum material specifications 


Photo reproduced with permission of copyright owner, 
The Champion Paper and Fibre Company. 


Further application data and property tables 
(based on more than five years of research and 
development work here and abroad) are avail- 
able. Write to the Mobay Products Company, 
Dept. 610, Pittsburgh 5, Pennsylvania. Met 


A product of 





NEW OXIRONS 

WEIGH LESS, 

GO FURTHER 
THAN CONVENTIONAL 

KHPOXY RESINS 











@ OXIRON BAR FLOATS, 


New low density Oxiron epoxy resins give you 
structural components with high strength-to- 
weight ratios. They keep weight to a minimum 
in critical applications such as encapsulated 
electronic assemblies for aircraft and missiles. 
Oxirons give you the most coverage area from 
every pound of epoxy in your coating formu- 
lations. With Oxiron epoxy resins you can 
accomplish all these things, because the hard- 
ened resins have 10 to 20% lower density than 
conventional epoxies! And thanks to the extra 
quantity of product obtainable from each 
pound of Oxiron epoxy, an economic gain is 
often possible. Where weight must be kept 
down, Oxirons may well be the answer for 
applications such as missile and aircraft parts, 
molds, tools and fixtures, radome panels, 
transformers and motors, potted electronic 
components, printed circuits, as well as for 
general structural laminate use. 
OXIRONS ARE DIFFERENT 

Oxirons are epoxidized polyolefins. Unlike 
conventional epoxies, Oxirons can be cured 
through reactive double bonds as well as mul- 
tiple epoxy groups present in the chain. 


CONVENTIONAL EPOXY 
SINKS IN ORGANIC LIQUID 


MORE ADVANTAGES 
OXIRONS exhibit low shrinkage on cure. 
OXIRONS can be cured at relatively low temperatures. 
OXIRONS Can often be cured with low cost reagents. 


OXIRONS provide superior resistance to creep at elevated 
temperatures. 

OXIRONS can be cured with anhydride-peroxides to give mate- 
rials characterized by heat distortion curves that do 
not break sharply with temperature. 

OXIRONS have excellent electrical properties and stability at 
high temperatures. 

OXIRONS offer high strength, powerful adhesion, good wetting- 
out properties. 

OxIRONS have excellent chemical resistance—are unaffected 
by strong alkalis, acids, solvents. 


Send for our Epoxy Data Booklet which de- 
scribes Oxiron 2000, 2001, and 2002 in detail, 
contains curing information and gives sug- 
gested uses. If you’d like a sample, let us know 
what application you have in mind so that we 
can supply a suitable resin. 


Putting Ideas to Work 
FOOD MACHINERY 
AND CHEMICAL 
CORPORATION 


™m™ Epoxy Department 
~ ® 161 East 42nd Street, New York 17, N. Y. 


EPOXIDES CURRENTLY AVAILABLE FROM FMC 
OLEFIN OXIDES: Octylene Oxide, Dodecene Oxide, C16-C18 Olefin Oxide, 
TERPENE OXIDES: Limonene Monoxide, alpha-Pinene Oxide 
DIEPOXIDES: Dicyclopentadiene Dioxide, Limonene Dioxide. 
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well make 
the press 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie: Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 
design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 


Write now for your copies of our descriptive bulletins on Erie Foundry hy if 
hydraulic presses for rubber and plastics, 4A! S 


Hydraulic Press Division 
ERIE FOUNDRY CoO. Enie¢9, pa. THE GREATEST NAME IN 


FORGING SINCE 1695 
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NO 
COIL 


BURNOUT 


with 


SPEED KING sia: tree 


CONTROL VALVES 


¢ Built to JIC standards « interchangeable pilots 
¢ choice of mounting types, optional features 
¢ ac or de, any voltage * 1 to 1 in. NPT 


SPEED KING solenoid pilot coils, potted in molded resin, 
are unconditionally guaranteed against coil burnout 

for the life of the valve! And, Speed King pilots are totally 
enclosed, and sealed against entrance of dirt or moisture 

. .. Valves are fully air-operated for speed and dependa- 
bility . . . feature a hard-chrome plated stainless steel 
plunger floating in O-rings, to eliminate wear-producing 
metal-to-metal contact. 


For multi-million cycle dependability, specify Valvair® 
SPEED KING control valves. 


Write for free Bulletin SK-59, 
Address: Bellows-Valvair, 


Akron 9, Ohio, Dept. MP-261. Bellows -\/a V ai r 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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“This troublesome mold proved 


the 24/32 OUNCE LESTER 
gives us an edge over competition 
ow 


- TONKALADLKER..... 


“This Tonka Tanker was being tested in other shops on 30 to 
40 ounce equipment. The only way it could be run was on a pro- 
hibitively long cycle. Anything less, resulted in short shots, weld 
and sink marks and other finish problems. The job was so tough 
to run that the mold was suspected of being poorly engineered,” 
says Bruce Schroeder of Empire Plastics, Inc., in Loretto, Minn. 


“We put the mold on the L-500-24/32 ounce machine in our 
all-Lester shop and it took off at 60 shots per hour, running 21 
ounces of Implex, a hard-flow, viscous, modified acrylic. The 
finish was perfect and we got a full shot every time.” 


The 24/32 ounce Long Stroke Lester with 500 
tons of Certified Clamp and adjustable mold 
stroke of 8” to 30” is daily meeting the demands 
of capacity, clamp and stroke for big, tough 
jobs up to 40 ounces. Detailed specifications 
are available on request. CLEVELAND. OMI 


c > 
CLEVELAND. OHIO 


LESTER-PHOENIX, INC 


2621-E CHURCH AVENUE e CLEVELAND 13, OHIO 


Agents in principal cities throughout the world 
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for 

plastics 
uleeallalciay 
contact 


BATTENFELD | 


we deliver 
the complete 
Mats 


of equipment for 


INJECTION 
MOLDING 


COMPRESSION 
MOLDING 


TRANSFER 
MOLDING 


BLOW MOLDING 
EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer  Extruders and complete 
with piston and screw feed for screw caps etc. Molding Machines Automatic Plants 
up to 215 pts up to 300 tons capacity (with screw diameters 
1%” 134” 24” 344” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 


with 
SCREW PLASTICIZING 
UNIT 
from 1— 350 OZS 


BATTENFELD 


Main Office and Plant CORPORATION OF AMERICA 


BATTENFELD MASCHINENFABRIKEN GMBH 959 W. Grace Street 
Meinerzhagen/Westf., GERMANY Cc H | CAG re) 1 3 a 
7 . 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 
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VINYL RESINS & COMPOUNDS 


FROM COAST TO COAST, more and more fabricators are turning to Irvinil 
Viny! Resins. And the reason? Only Irvinil Vinyls offer the versatile com- 
bination of properties that makes for greater uniformity in production. 
Choose from a wide range of compounds and resins—from flexible to rigid. 
You'll get the same uniformly high strength that permits production of 
items requiring great precision, close tolerances and intricate detail, time 
after time. 

What's more, Irvinil Vinyl compounds and resins can be formed to any 
shape or size. Walls can be thick or thin—yet full strength is maintained. 
Fabricating with Irvinil Vinyls can even save you money too! 

Whatever your production problem—large or small—Great American is 
unusually well qualified to help you; particularly your needs for special 
vinyl! compounds and resins. Write us today for data and laboratory 


samples of our Irvinil Resins. Also, for technical help on any special 
requirements you may have. 


GREAT AMERICAN PLASTICS COMPANY, 650 Water Street, Fitchburg, 


Massachusetts. Factories in Fitchburg and Leominster, Mass.; and 
Nashua, N. H. 


TRVENEL ; | 
ind} PACING PROGRESS 
GREAT AMERICAN PLASTICS COMPANY IN PLASTICS... 


Great American Plastics Trademark SINCE 1922 


Phonograph Records 
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High Gloss. High Impact TV Control Panel Molding on a Natco 300 


"Even the controls were designed 
with the molder in mind” 


said Steve Edlis, Vice President of GENERAL BIE MOLD 


to the other in making adjust 


ne Mold Compan 


Henderson, Ky. molds high he tyrene tumblers on their NATCO 300 


“No maintenance on Natco in a year” 


- says Lerry Boehme, TRI-STATE Plastics Maneger 


wothing on vur Nat 


THE MOLOER'S 
MOLDING MACHINE 


KUSAN, INC olds «be er bowls on their NATCO 300 


‘Maintenance on our Natcos 
has been next to nothing” 


«-@ecording te ®. £. Brackett, Plant Meneger of KUSAN 


Korris Molds 19 02 High Impact, Polystyrene Side Projector Cover on Natco 300 


"We use » tentene on our tough jobs” 


co. It wase 


sand weld 














LEMBO TURRET CENTERWIND 


WITH NEW VARIABLE TENSION CONTROLLER 


From beginning to end of every run, sensitive control may be set for all winding conditions 
... from soft, pliable rolls to rolls as hard as desired. The Lembo Turret Centerwind fits all 60” and 
80” installations processing extensible films, polyethylene, vinyl, tissue paper, foil, coated fabrics, 
textiles, etc. Equipped, too, with air-inflated, center tube wind up shafts and cut-off knife. 


mele). ae Som mw -','|-1e) 


Mole) Grom = -)|-1¢) 
, LEMBO “DANCER ROLL” 


assembly sends instantaneous 
signals to centerwind and gives 
equal tension control through- 


t out rewound roll. Eliminates LEMBO AIR-BORNE SERVICE 








Private fleet speeds our engineers 
~ slack, tightness and distortion. and field service experts to you. 
(2) 


248 East 17th Street + Paterson 4, New Jersey — LAmbert 5-5555 
Cable Address: Lemco, Paterson 
Mfrs. PRESSES . EMBOSSERS . LAMINATORS . ROLLERS 


MACHINE WORKS, INC. There is only one Lembo Machine! Be cautious of ‘‘Lembo-type”’ imitations. 
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Light, strong, non-corroding...Pipe and 
Conduit made of High Density MARLEX’ 


Here is pipe and electrical conduit that is un- 
equalled in withstanding chemical attack. It 
has higher pressure ratings, improved load 
bearing characteristics, and a wider usable 
temperature range... even as low as —180°F. 
These features— plus National Sanitation 
Foundation approval for potable water—make 
coilable and straight section pipe made of 
MARLEX ideal for low pressure water, gas, 
oil, and industrial fluids distribution. And for 
flexible and rigid electrical conduit, MARLEX 
meets requirements of municipalities, tele- 
phone, power, and industrial companies. 
Two resins especially tailored for engineered 
pipe and conduit are MARLEX TR-212 and 
TR-213. MARLEX TR-414 is recommended 
for coilable merchant pipe. These resins easily 
extrude with the dies and machinery regularly 
used for low and medium density polyethylene. 
In addition, the working characteristics of 
these MARLEX resins permit the use of low- 
cost sizing techniques to obtain a wide range 
of wall thicknesses. The result is lower costs 
... and a product with greater market appeal. 
Capitalize on the growing pipe and conduit 
market with new, high-performance ASTM 
type III pipe and conduit made of MARLEX 
high density plastic. For full market and tech- 
nical details, contact one of the offices below. 


*MARLEX is a trademark for Pi:illips family of olefin polymers. 


/* 


yy =m BR err 


Pipe or conduit is clamped in Thermostaticaily controlled Ends to be joined are heated 


No waiting . joint is even 
portable fusion rig heating plate is inserted. in a matter of seconds 


stronger than pipe 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma, o subsidiary of Phillips Petroleum Company 


PLASTICS DIVISION OFFICES 
NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN SOUTHERN 
322 Waterman Avenve 80 Broadway, Suite 4300 318 Water Street 11S. York Street 317 WN. Lake Ave 6010 Sherry Lane 
East Providence 14, 8. | New York 5, WY. Akron 8, Ohio Elmhurst, tl Pasadena, Calif Dallas 25, Texas 
GEneva 4-7600 Digby 4-3484 FRanklin 6-4126 TErrace 4-6600 MUrray 1-6997 EMerson 8-1358 
EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORPORATION © P. 0. Box 7239, Panama City, Panama © Sumatrastrasse 27, Zurich 6, Switzerland 





Montgolfier was limited 








in the course he could set... 


The inventor of the first fire balloon couldn't control his 
direction. But with Sinclau petrochemicals, you can set 


a sure course toward the development of new and profit- 


able produc ts. 


For example, Durene, C,, Olefins, lso-octenyl Alcohol and 
Iso-octenyl Chloride are justa few of the latest products 
from Sinclair petroc hemical research that make possible 


new plastic S, detergents, plasticizers and herbicides, plus 


a great number of additional products and applications. 
You benefit in other ways, too because the quality of 
Sinclair petroc hemicals has always been above customers’ 
specifications. What's more, Sinclair production sched- 
ules are set up to assure you of product supplies when 


and as you need them. 


Why not take advantage of this record of performance. 
It costs no more for the best! Just call or write... 


SINCLAIR PETROCHEMICALS, INC. 


Subsidiary of Sinclair Oil Corporation, 600 Fifth Avenue, New York 20, N.Y. 
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Polyethylene price up—and down again 
The price of conventional low-density polyethylene resin was being raised, Du 
Pont announced, from 271%2¢ to 30¢/lb. as of Feb. 1. The reasons given: rising 
production costs and the necessity for intensive development expenditures to en- 
courage continued growth of the industry. 

Union Carbide Plastics Co., not through a press release but by a letter to cus- 
tomers, declined to go along. The firm stated its belief that current prices, coupled 
with its long-range marketing plan to broaden the use of polyethylene, offered the 
best opportunities for improving customers’ growth and profit position, and for 
utilizing the capacity of the industry. 

The last big drop in polyethylene price was in August 1960, when Union Car- 
bide cut from 32%¢ to 274%¢ a pound. 

Meanwhile, silence from all others concerned. So Du Pont issued another an- 
nouncement: a return to the 27'2¢ price. 

PS. Dow, caught in a similar situation in polystyrene, just announced that it 
would go back to the 18¢/Ib. price for that material. The company had set a 19¢ 
tag for the material as of Jan. 1. However, since the industry did not go along, Dow 
went back to 18¢—but with great trepidation. The company feels that the low 
price will have adverse effects on the research, technical service, and merchandis- 
ing contributions made by materials suppliers. 


Additional capacities announced 

A second multi-million-dollar polyolefin unit is going to be built by Hercules at 
its Lake Charles, La., facility. This new facility will double the capacity of the 
plant, which is scheduled to come on stream this month. The first unit, plans for 
which were disclosed late in 1959, will produce 60 million Ib. of polyolefins per 
year (10 million lb. above the original design figure). Total annual capacity of the 
Lake Charles complex will thus be about 120 million pounds. No date for the 
start of operations for the new unit has been set, but construction has begun. 

Total Hercules polyolefin capacity will now be 200 million Ib., of which 80 mil- 
lion will be produced at Parlin, N. J., where U. S. polypropylene production be- 
gan in 1957. Plans call for an equal division of capacity between polyethylene and 
polypropylene; plant design makes it relatively simple to alter the ratio. 

Dow is stepping up its polyolefin activities. Plans have just been announced 
for a second polyolefin plant to be built at its Plaquemine Div. in Louisiana, 
with start-up operations expected during the second quarter of 1962. The new 
facility will produce high-density materials by a highly modified Ziegler process; 
however, whether ethylene copolymers, polypropylene or straight high- and 
medium-density polyethylene will be produced—and if so, in what proportions— 
has not been revealed. The first polyethylene plant at Plaquemine was announced 
in December 1960. The company also reports that its Torrance, Calif., facility 
will be producing polypropylene by the end of the first quarter in 1961. Alto- 
gether, Dow now has polyolefin producing facilities in Texas, Louisiana, Cali- 
fornia, Michigan, and Ontario. (More on page 41) 


*Reg. U.S. Pat. Of. 
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CMPC custom molds 


Phenolic heat deflector 
for General Electric ranges 


Certain models of General Electric’s new line of Mark 27 built-in ranges are 
sporting an attractive CMPC-molded phenolic heat deflector. The 26-inch com- 
pression molded deflector, with a top continuous use temperature of 400 degrees F, 
is used to divert oven heat from the range control panel. By isolating controls from 
the effects of heat, the CMPC part helps insure longer, trouble-free service— 
something for which General Electric is faraous. 

Can the advantages of plastics be applied to your products? When you talk to 


CMPC, more than forty years experience plus complete compression and injection 
molding facilities are brought to bear on the problem. 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 ANorth Kolmar Avenue 
Chicago 51, Illinois 
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A family of polyethylene resins for blow molding 

Keeping pace with the growth of blow-molded applications, Dow Chemical has 
announced the development of a family of resins especially tailored for this use. 
While the company claims that this family will meet most of the requirements of 
present blow-molding applications, it should be noted that none of them covers 
the detergent or bleach bottle field. 

The resins being offered are as follows: 410M, (density 0.917, melt index 1.5), 
a general-purpose material for squeeze bottles, toys, and some industrial parts; 
510E (D 0.919, M.I. 2), claimed to have good flow properties, and suggested for 
use in squeeze bottles, tubes, and toys; 400B (D 0.920, M.I. 1.5), a resin that, 
according to Dow, combines good stress-crack resistance with high clarity and 
gloss; and is suggested for pharmaceutical and cosmetic packaging; 200B (D 0.923, 
M.I. 0.7), a high-modulus resin that is said to feature good stress-crack resistance 
and good flow properties, and is suggested for similar application but requiring 
more chemical resistance; 550E (D 0.925, M.I. 2), for toys and thin-wall squeeze 
bottles, and said to combine high clarity, high modulus, and good all-around 
processibility. 

All these resins sell at 274%2¢ per pound. In addition, Dow has also developed 
a film-grade resin (SSSE, D 0.935, M.I. 2.5) which it states is also suitable for 
blow-molding applications requiring a high degree of stiffness and good processi- 
bility. Cost is 3242¢ per pound. 


Polypropylene in Japan 

While U. S. polypropylene capacity grows apace, several facilities for producing 
polypropylene in Japan have now been announced. The first of these is a joint 
undertaking between AviSun Corp., Philadelphia, Pa. and Shin Nippon Chisso 
Hiryo, K. K., Tokyo, to manufacture and market polypropylene resin, film, and 
fiber in Japan. Construction of a 30-million-lb./yr. plant has been started, and a 
completion date has been set for sometime in 1962. This agreement, said to be 
the first in the polypropylene field for an American company, has received ap- 
proval by the Japanese Ministry of International Trade and Industry. 

In addition to this cooperative venture, three Japanese companies are also 
building independent polypropylene facilities: Mitsubishi Petrochemical Co. and 
Mitsui & Co. are each planning a 20-million-lb./yr. facility, and Sumitomo is 
scheduling a 10-million-lb./yr. unit (all figures are approximate). 


A trend towards self-sufficiency 


A major plant for the production of such hydrocarbons as ethylene, benzene, and 
naphthalene will be built by Monsanto Chemical Co. at Chocolate Bayou, Texas, 
as part of the company’s move toward self-sufficiency in hydrocarbon raw ma- 
terials for its chemical processes. Monsanto began to move toward acquisition 
of sources of petroleum raw materials in 1955 when it merged with Lion Oil Co., 
a producer of petroleum and petroleum derivatives. The new project will make 
the company even more basic in chemicals produced from petroleum. The plant 
will be constructed on a 3000-acre site in Brazoria County near Alvin, Texas, 
and will reportedly include facilities for producing ethylene at an annual rate of 
500 million lb., benzene at 42 million gal./yr. and naphthalene at 50 million lb. a 
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Thomas Tann, Extruded Plastics Dept. Head, and D. S. Watkins, 
Vice-President Sales, Chardon Rubber Company, Chardon, Ohio 


VYGEN?® quality assures top performance 


Consistency—bag after bag, lot after lot—that’s why lead- 
ing processors like Chardon Rubber Company prefer 
Vygen for dependable extrusion! Performance-proved in 
countless critical applications, Vygen specialized PVC 
resins are right for any job, regardless of size, equipment 
or technique. Vygen runs better and cuts rejects! 

Just give us your extruding, molding or calendering prob- 
lems and requirements... we'll show you how the Vygen 
family of dependable PVC resins can assure sales-building 
quality and uniformity in your products. Write today for 
valuable information and technical assistance! 


THE GENERAL TIRE & RUBBER COMPANY 
CHEMICAL DIVISION - AKRON, OHIO 


Chemicals for the rubber. paint. paper, textile, plastics and other industries: GENTRO SBR rubber 


GENTRO.JET d/ack masterbatch * GEN-FLO styrene-dutadiene /atices * GEN-TAC viny/ pyridine 
latex * GENTHANE po/yurethane elastomer * ACRI-FLO styrene-acrylic latices © VYGEN PVC resins 
* KURE-BLENOD IMTD masterbatch * KO-BLEND /nsolub/e sulfur masterbatch 


VYGEN specialized PVC resins 


Vygen 85 —A low-molecular-weight resin for 
processing at reduced temperatures 

Vygen 105 —A medium-molecular-weight resin— 
produces high-gloss finish 

Vygen 110 —General-purpose resin -— has excel- 
lent heat and light stability 

Vygen 120 —A high-molecular-weight resin — 
ideal for, dry-blend operations 

Vygen 123 —An extra-high-molecular-weight 
resin for dielectric heat-sealing 
applicetions 

Vygen 161 —An average-molecular-weight resin 


Vhemuenl /hewsice 
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year. The plant will also produce propylene, cumene, phenol, acetone, ethyl ben- 
zene, and other hydrocarbon resins. It is scheduled to begin operation in 1962. 

Monsanto’s vinyl chloride capacity will be doubled by July of this year when the 
company’s vinyl chloride monomer plant at Texas City, Texas goes on stream. 
It will have an annual capacity of 150 million pounds. The new figure repre- 
sents a 50% increase in present capacity and wiil be the result of construction 
now in progress. For the time being, the expanded plant will use acetylene and 
ethylene from current Texas City production, but in 1962 will begin drawing 
quantities of ethylene by pipeline from Chocolate Bayou. 


New facilities for melamine crystal 

Announcement has been made by Allied Chemical Corp. that its Nitrogen Div. 
will install facilities for the production of melamine crystal. The new facilities will 
have a capacity to produce upwards of 20 million Ib. of melamine crystal per year 
—an amount which Allied claims is sufficient to supply the requirements for the 
melamine molding resins made by its own Plastics Div. and also to provide a 
substantial quantity for sale to other melamine consumers. The plant, expected 
to be completed early in 1962, will produce crystal by a process developed by 
the Nitrogen Div. License has been obtained from American Cyanamid Co. for 
the basic patents covering production of melamine crystal from urea. 


Melamine dinnerware industry organizes new trade group 
Molders of melamine dinnerware as well as raw materials suppliers have organized 
a new trade association under the name of Melamine Dinnerware Guild of the 
Society of Plastics Industry. At an organization meeting held at Chicago on Jan. 
18, several suppliers of foil for use in decorated dinnerware were also in attend- 
ance, and it is expected that they will participate in the group’s activities. 

The S.P.I. has long had an established division on melamine dinnerware. Mem- 
bers of that division included both molders and material suppliers. The new group 
is essentially a reconstitution of that division. 

At this time, the Guild is still in its formative stages and no program of action 
has been finalized. But when it starts functioning full-scale, it will, in effect, be 
superseding the functions of the Melamine Council though its scope of action 
will be much broader. The Melamine Council, formed about three years ago with 
Allied Chemical backing to promote melamine dinnerware and brandnames, dis- 
continued operations as of the beginning of this year. Some of the promotion 
functions will be taken over by the new Guild, which in addition will be concerned 
with standards, market statistics, manufacturing techniques, etc. 

While the Melamine Council was essentially dominated by one resin supplier, 
the Melamine Guild will be basically in the hands of molders. 


New manufacturer of acrylic 
American Cyanamid Co., under a license from Imperial Chemical Industries Ltd., 
becomes the newest manufacturer of methyl methacrylate. The methyl methacrylate 
monomer will be manufactured in a unit to be built at the Fortier plant near New 
Orleans, La., where the company now produces acrylonitrile. Hydrocyanic acid, 
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To give their products outstanding visibility on 
the fairway and at the sales counter, golf-ball 
manufacturers rely, among other things, on an 
unbeatable threesome that includes the right 
compounding ingredients, the right vulcanizing 
conditions and the right TITANOX pigments. 

These white titanium dioxide pigments are 
ideal for whitening and brightening golf balls— 


TITANOX' 
the white that’s right 


on 
inate 


ball 


from the raw material used for cover stock to the 
final bright coating applied to the finished ball. 

As it is with golf balls, so it is with a wide 
range of other rubber and plastic products— 
there’s a TITANOX white pigment to do the 
job efficiently. Titanium Pigment Corporation, 
111 Broadway, New York 6, N. Y. In Canada: 
Canadian Titanium Pigments Ltd., Montreal. 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY OF NATIONAL LEAD COMPANY 


ES 
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a raw material for acrylonitrile, also is a principal raw material in the manufac- 
ture of methyl methacrylate. Initial monomer capacity will be 30 to 35 million 
pounds. American Cyanamid’s plans also call for the construction of additional 
production units to convert the methyl methacrylate monomer into molding powder 
as well as cast sheets. 

This development marks the return of American Cyanamid to the thermoplastic 
industry. Since the company discontinued production of methylstyrene in 1959, 
its plastics activities. have been essentially limited to the thermosets. It also marks 
another shift in the rapidly changing methacrylate picture. Last month, Escambia 
Chemical announced entry into this field. American Cyanamid’s announcement 
brings the number of major methacrylate producers to four (the other two: Rohm 
& Haas and Du Pont). Whether American Cyanamid will be producing only 
general-purpose molding material, or whether it will be making copolymers too, is 
not known at this time. 


New developments in foam 

Anyone who has been watching the plastics industry over the past few years has 
become aware of the rapid growth of its foam segment. So it is not surprising that 
the impetus that is being generated would result in new developments designed to 
expand the growing market base still further. Several such developments were 
announced by Dow Chemical. One is a rigid urethane-foam board featuring high 
solvent resistance, high heat distortion and low thermal conductivity. Expected 
application for these boards, tradenamed Thurane, include use as insulation in 
refrigeration appliances, on pipe and in refrigerator trucks, as roof insulation, in 
low-temperature space insulation, and as sandwich panel materials. Thurane will be 
priced 90% higher than Dow’s Styrofoam in equal thicknesses, but its superior 
insulation properties will make its price only 20% higher in terms of thicknesses 
needed for equivalent insulation. 

The second new foam product is a blue Styrofoam insulation board exhibiting 
improved flame-retardant properties. Designed for use in major construction appli- 
cations, the new product is self-extinguishing by ASTM D1692-59T; will be priced 
“competitively;” and will replace the company’s Styrofoam 33, which was sold at a 
slight premium. 

The third product is pre-colored expandable polystyrene pellets. The new pellets 
are said to provide more intense colors unavailable until now because of the lower 
temperatures at which dry-color surface-coated beads must be fused. The beads are 
made through a continuous manufacturing process to insure uniformity of color 
and size—0.025-in. diameter, 0.060-in. length. Products molded of the new pellets 
are said to be color-fast, and if the surface is chipped away the inner core will 
show the same color as the skin. Tradenamed Pelaspan 101, and aimed primarily 
at packaging, novelty and general-purpose molding where color is important, the 
colored pellets—red, green, blue, yellow, and black—are priced at 42¢/Ib. in 
20,000-Ib. lots, and 40¢/lb. in 50,000-lb. lots. Uncolored pellets, which can be 
used for molding large sections, such as insulation board, also are uniformly pro- 
duced but are available in three different sizes: These are priced at 37¢/Ib. in 
20,000-Ib. lots. 


For additional and more detailed news see Section 2, starting on p. 212 
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here is 
Rexall’s 
erystal clear 
answer... 


Brand 


Elrex 


polystyrenes 


The clarity of Elrex crystal 

is emphasized by the 

lettering you can see 

through the 214” side view 
_of this brush block— 


Elrex brand polystyrene 


- ce 








For clarity, gloss, 

uniformity, mold release 

—for your next 

difficult polystyrene 

molding job, let us demonstrate 
the outstanding performance 
Elrex crystal can offer you. 


Eire Elrex Test 
Please call or write: - 


100 200 Method 
REGIONAL SALES OFFICES Properties Series Series ASTM 





Tensile St th i 6800- 6500- | 0-638 
Bestern Region ensiie reng psi 7800 7500 

Mr. William J. Monahan, Elongation % 1.5-3.0 1.0-2.5 | D-638 
Regional Sales Manager Tensile Modulus psi 450,000-| 470,000-| D-638 
Rexall Chemical Company 480,000 | 500,000 
3 Hanover Street ° 

1 " . . 

Holyoke, Mass., JEfferson 4-7328 Flexural Strength psi 9000 8000 D-790 


12000 11500 
Midwest Region a » | ft. Ibs. per 

1 1 1 1 ; " " ~ al 
Mr. E. Dean Boldt zod Impact 12” x ‘/” ie: metal .35-.50 | .30-.45 | D-256-56 


Regional Sales Manager Hardness Rockwell‘M"| 70-80 70-80 D-785-51 
Rexall Chemical Company Defiection Temperature] °F at 264 psi 
6819 W. North Avenue senior kame fiber etrese_ | 175-182] 170-178 | 0-648-56 
k Park, Illinois, Village 8-9525 ; ‘ . . 
= As - . Thermal Expansion in./in. i ~~ D-696-44 
Pacific Region . ‘ 
Mr. Fred W. Troester Specific Gravity _— 1.05 1.05 D-752-50 
Regional Sales Manager The above data represent average laboratory values by the methods 
Rexall Chemical Company indicated and should be so considered. Since processing variables con- 
8909 W. Olympic Boulevard tribute heavily to product performance, this information should serve 
Beverly Hills, Calif., OLive 3-1300 only as a guide. To the best of our knowledge, the data are accurate. 














Elrex polystyrene is also sold by A. Schulman, Inc. 


Akron 9, Ohio Boston 16, Mass. New York 22, N. Y. Chicago 45, Illinois 
790 Talimadge Avenue 738 Statler Building 460 Park Avenue 2947-51 W. Touhy Avenue 
HEmiock 4-4124 Liberty 2-2717 Murray Hill 8-4774 ROgers Park 1-5615 


Los Angeles 5, Calif. East St. Louis, Illinois 

Room 730, Texaco Building P.O. Box 310 REXALL CHEMICAL COMPANY 
3350 Wilshire Boulevard 14th and Converse Streets P.O. Box 37, Paramus, N. J. 

DUnkirk 5-3018 UPton 5-2800 A Division of Rexall Drug and Chemical Company 
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NEW MACHINERY- EQUIPMENT 


Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 


Injection machine 

Iruly monstrous in size, this 425-oz. 
Model 12/350/2200 injection machine 
was designed for the molding of such 
objects as refrigerator liners and large 
housewares. A 6'-in., variable-speed 
screw extruder is used as a pre-plasti- 
cator. The machine is equipped with 
a novel clamp system which uses two 
auxiliary hydraulic cylinders to open 
and close the molds while the main 
clamp cylinder is used to apply the 
molding clamp pressure. The unit can 
be operated either automatically or 
fully manual. A. Triulzi, Via Valbe, 
56, Novate (Milan), Italy 


Heating rolls 

Newly designed heating rolls, called 
Thermaroll, are suitable for use in 
processing laminates, embossed sheet- 
ing, and other thermoplastic films 
Rolls are heated internally by electri- 
cally powered radiant heaters (at 
right in illustration below) but can 





Specifications: Triulzi Model 12/350/ 


2200 injection machine 





Clamp force, tons 2500 
Max. injection pressure, 

p.S.i. 22,000 
Injection capacity, oz. 425 
Plasticating capacity, 

Ib./hr. 770 
Max. mold thickness, in 47 
Min. mold thickness, in 28 
Moving platen stroke, in 59 
Platen dimensions, in 83 by 79 
Machine dimensions, 

ft. 58 by 11 by 15 





also be supplied with a liquid heat- 
transfer system. They are available in 
models delivering temperatures rang- 
ing from a minimum of 275° F, to 
1000° F., and in diameters from 6 to 
30 inches. Thermal Inc., 9400 Robin- 
son Rd., Franklin Park, Ill. 


Foam block mold 

Specifically designed for foaming large 
blocks of low-density expanded poly- 
styrene, Vaporex molds can be sup- 
plied for slabs as large as 240 by 48 
by 20 inches. Steam chest is made of 
non-corrosive light metal castings; in- 
terior and exterior surfaces are ma- 
chined. Steam chest and the mold 
shell are not rigidly connected. The 
cavity walls are made of perforated 
light metal plate. Each steam chest 
element has two separate passages 
within the mold wall. One set is used 
for preheating and ccoling, the sec- 
ond set injects stcam through numer- 
ous holes directly into the mold cavity. 
Two cooling systems are available: a 
cored or a spray system. The mold 
shell is made of steel and designed for 
steam pressures of 35 to 40 p.s.i. 
About 2 Ib. of steam at 10 to 25 p.s.i., 
applied for 20 to 30 sec., is needed for 
each pound of foam with 1 Ib./cu. ft. 
density. With proper piping, a total 
cycle is 6 to 7 minutes. Loading is 
from above, either by hand or through 
a patented mold charging device. Op- 
eration is semi-automatic. Hydraulic 
devices and air cylinders close, open, 
lock, lift, and lower the mold lid, and 
eject the foamed block. Automatic 
control is available. Moldex Co., P. O. 
Box 51, Yonkers, N. Y. 


Resin mixer-dispenser 
The Graco Hydra-Cat uses pneu- 


matically powered, reciprocating, 
positive displacement pumps to meter 
and proportion each of two reactive 
resin components, filter them, and 
transfer them through separate hoses 
to a mixing and dispensing gun. In 
the gun, the materials are blended 
and homogenized and the mixed resin 
is applied by airless spray. Pre-de- 
termined cylinder assemblies provide 
13 mix ratios ranging from 1:1 to 
4:1. Separate feeds eliminate the pos- 
sibility of clogging the system with 
cured resin prior to the dispensing 
gun. Materials are pre-blended in 
the gun by a static labyrinth mixing 
chamber and homogenize as they 
pass through the small orifice of the 
gun at high pressure. Gray Co., 
Inc., 1059 Sibley St., N. E., Minne- 
apolis 13, Minn. 


(More on page 50) 


* Prices are deemed to be F.O.B. sellers’ plants 
(unless otherwise stated), are for ‘‘standard 
models, and are subject to change without 
notice. The publishers and editors of Modern 
Plastics do not warrant and do not assume any 
responsibility whatsoever for the correctness of 
the same or otherwise 
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Brighton Pliastics re-ordered 


VAN DORN presses again and again 


Several years ago Brighton Plastics of 3. Lower mold investment 

Rochester installed a Van Dorn H-250 to 4. Less waste in purging 

produce nylon gears for electric clocks. 5. Automatic cycling 

They inject gears in a multiple cavity mold The outstanding features of Van Dorn 
at a production rate of 5 shots per minute. presses for molding all thermoplastics are 


The Van Dorn press performed so well fully described in literature available upon 
that Brighton ordered another, and later request. 


still, a third. 

Van Dorn presses mold nylon better be- 
cause they insure: 

1. Better material control 

2. Easier maintenance of close tolerances 
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Transfer press 


This H-P-M 100-ton, upward-acting 
molding press, equipped with a top- 
mounted transfer cylinder, was de- 
signed for the manufacture of com- 
munications equipment and other phe- 
nolic parts. It is completely auto- 
mated, with automatic loading, feed- 
ing, and preheating equipment. Clamp 
stroke is fully adjustable up to 12 
inches. Size of upper grid and platen 
is 36 by 26 in. and daylight between 
platen and head is 30 inches. Unit 
uses a 10-ton hydraulic system to 
eject parts. Force of the transfer cyl- 
inder is adjustable from 18 tons to a 
maximum of 25 tons. Stroke of trans- 
fer ram is 9 inches. The Hydraulic 
Press Mfg. Co., Div. of Koehring Co., 
Mt. Gilead, Ohio. 





Ovens 

Delivered either assembled or ready 
for assembly, these ovens can be 
heated by steam, gas, or electricity. 
Uses include curing plastic parts, pre- 
heating of materials, and similar work 
of a batch nature. The units feature 
insulated-panel construction and are 
equipped with double loading doors. 
A circulating fan distributes the hot 
air, moving it from one side of the 
oven to a positive exhaust on the 
other side. All controls are mounted 
on the oven as delivered, and all 
piping or wiring is complete for easy 
installation. The DeVilbiss Co., 300 
Phillips Ave., Toledo 1, Ohio. 


Precision knife cutter 

Designed primarily for the granulat- 
ing of thin polyethylene film scrap 
from | to 2 mm. thick and up to 48 
in, wide, this heavy-duty machine can 
control knife clearances within ex- 
treme accuracy. It has been actually 
demonstrated that knife clearances 
can be held to within 3 mm. because 
of the rigid and accurate construction 
of the cutter. The “shear cut” rotor 
cutting circle is 20 in. in diameter. A 
built-in knife grinder attachment is 
provided. Sprout-Waldron & Co. Inc., 
130 Logan St., Muncy, Pa. 


Plastisol mold oven 

Designed to meet the needs of mold- 
ers of hollow vinyl plastisol products 
is the Economy double rotation 
oven. In it 36-in. mold plates swing 
with large oven clearance to ac- 
commodate popular commercial 
molds. The unit was engineered for 
continuous 24-hr. operation and is 
flexible enough to mold-cast eco- 
nomically various sized pieces. The 
oven is automated to eliminate heavy 


50 


lifting of mold mounting plates. 
Loading door operation is auto- 
matically interlocked with the cycle 
controls. Oven is gas-fired and con- 
struction is extra-heavy to minimize 
breakdown, Made by _ Brooklyn 
Blower & Pipe Corp., 78-80 Kosci- 
usko St., Brooklyn 5, N. Y., and dis- 
tributed by Suffolk Assocs., 107 E. 
38th St., New York 16, N. Y. 


(From page 48) 


Flange former 

Known as the Model C, this contin- 
uous plastic double-flange forming 
machine makes 90 or 180° flanges on 
any thermoplastic sheet thicker than 
5 mils and is said to be capable of 
folding up to 3000 blisters per hour. 
It folds blisters to accommodate cards 
from 1.25 in. wide up to a maximum 
of 14 in., with card thicknesses up to 
Y% inch. Folding is done as the plastic 
moves across a pair of heated die 
bars. Machine is equipped with a 
variable-speed drive and dual thermo- 
static heat controls to monitor the 
proper heating of the sheet for fold- 
ing. Tronomatic Machine Mfg. Corp., 
25 Bruckner Boulevard, New York 
54, N.Y. 


Granulator 

Called the M-400, this 500 1b./hr.- 
capacity machine has heavy-duty 
knives with double shear action and 
will handle small purgings and lumps 
as well as large rejects, sprues, run- 
ners, etc. The granulator is available 
in both standard- and wide-throat 
models. Standard throat is 8 by 20 
in.; wide throat is 12 by 20 inches. 
Unit occupies floor area 34% by 35% 
in., is mounted on casters. Ball & 
Jewell, 22 Franklin St., Bklyn., N.Y. 





BATTENFELD Model 
BSM-40VP-V 3%-oz. verti- 
cal injection press has screw 
pre-plasticator (not shown): 
feed-in is partially visible at 
middle-left. 


injection machine 

Designated Model BSM-40VP-V, this 
3%-0z. injection machine is a vertical 
version of the 3%2-oz. horizontal ma- 
chine produced by the maker. It is 
equipped with a preplasticating sys- 
tem based on a horizontal screw ex- 
truder which is common to this man- 
ufacturer’s line of equipment. The 
vertical design makes this model espe- 
cially suited for the production of 
injection molded parts with inserts. 
Major specifications are shown in the 
accompanying table. Battenfeld Corp. 
of America, 959 W. Grace St., Chi- 
cago 13, Til. 





Specifications: Battenfeld 
BSM-40VP-V injection machine 





Max. shot capacity, oz. 3.5 
Max. dry cycles per hr. 600 
Plasticating capacity, lb./hr. 27 
Max. injection pressure, p.s.i. 17,750 
Max. molding area, sq. in. 31 
Nominal screw diam., in. 1164 
Injection piston diameter, in. 1314. 
Mold clamping pressure, tons 50 
Mold opening stroke, in. T% 
Maximum mold daylight, in. 9274 





(More on page 52) 
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Years Ahead! The VERSATILE, NEW 


PRODEXHT 


HIGH TORQUE 


EXTRUDERS\ 


with CHANGE GEARS 


INSPECTION 
WINDOW 


EASILY 
REPLACEABLE 
SCREW 

SEAL 


THRUST 
ASSEMBLY 
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FLEXIBLE 
COUPLING 


¥ 


GEAR 

“REDUCER 
WITH 

CHANGE 

SEPARATE GEARS 

THRUST 

BEARING 

LUBRICATION 

SYSTEM 


BOTH HIGH AND LOW VISCOSITY MATERIALS CAN NOW BE 
EXTRUDED AT MAXIMUM H.P. EFFICIENCY AND OUTPUT 


LOOK AT THESE 
HORSEPOWER 


RATINGS 


EXTRUDER | HORSEPOWER 
SIZE RATINGS ,, 


1%” 742-10 


125-200 _ 


The versatile PRODEX HT EXTRUDER gives 
you the opportunity to quickly select the 
optimum reduction ratio and screw speed 
necessary to achieve the highest possible 
production rate for each extrusion job. 
This is now possible because the new 
PRODEX gear reducer with change gears is 
capable of transmitting as much torque as 
the screw can handle. All plastic materials 
can now be run at maximum output and 
horsepower efficiency of the motor drive. 
Let us show you all the new features 
incorporated in the new PRODEX HT 


EXTRUDER. See it perform with your own materials in our customer 
service laboratory. Write or phone for appointment. 





PRODEX CORPORATION 


FORDS, NEW JERSEY 


Phone: HILLCREST 2-2800 


Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 
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ONLY PRODEX HAS 
ALL THESE DESIGN FEATURES 
@ GEAR REDUCER: Vertical design for space saving 
and extra ruggedness. Herringbone gears thruout. 


@ CHANGE GEARS: For selection of the optimum 
reduction ratio and screw speed at any time. 


@ SEPARATE THRUST ASSEMBLY permits easy ac- 
cessibility and maintenance. The spherical roller 
thrust bearing used in all machines is self aligning. 


e SEPARATE THRUST HOUSING LUBRICATION 
SYSTEM: Oil is continuously circulated by a gear 
pump through a filter cartridge. Best bearing oil 
can be used. No compromise between gear and 
bearing lubricant as in other machines. 


e FLEXIBLE COUPLING to absorb thermal expansion 
misalignment between gear reducer and extruder. 
Avoids any possible thrust load on gear reducer. 


* FULL DIAMETER SCREW SHANK to handle heaviest — 
torque load. 


e INSPECTION WINDOW on thrust assembly housing 
permits visual bearing and oil feed inspection. 


* EASILY REPLACEABLE SCREW SEAL to prevent 
leakage of dusty powders and for use of vacuum 
hoppers and melt feeds. 


® FEED OPENING: Large rectangular opening with 
cooling jacket. Permits feed to flow freely. 


e SELF CENTERING cylinder front support greatly 
reduces cylinder and screw wear. 


e FULL LENGTH HEAVY MACHINE BASE 
e FULLY AUTOMATIC heating and cooling controls. 


@ SIZES: 1%” to 8” diam. L/D ratios 20:1, 24:1 
and 30:1. 


® SINGLE AND MULTIPLE STAGE VENTING 
@ CONTROLLED PRESSURE VALVING 


e INLAY HARD-SURFACED SCREWS (not flame hard- 
ened) keep their hardness through highest extru- 
sion temperatures. 


Write for illustrated bulletin E-6 


PRODEX 


Oo} 


—in design and 
performance 
LWAYS A YEAR AHEAD 
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Self-contained and mobile RP spray-up system 


Three models of the M.A.S. system 
ure available for use in different ap- 
plications. Model SP VI is standard 
and designed for use in stationary in- 
plant operations. Model BK III is 
a portable unit for use in the field, 
and Model SP A 2 is a compact de- 
sign for spray-up jobs in confined 
areas, such as in large tanks. All three 
units use a spray gun which shoots 
separately glass fibers and the two 
resin components; mixing of the in- 
gredients takes place in mid-air, after 
they have left the gun and before 
they impinge on the surface being 
sprayed. A cutter element produces 


any fiber length between 0.6 and 4 
in., using a 6-strand roving feed 
which may be mixed in any ratio 
between 1:1 and 1:5 with the resin 
phase. A timer is provided so that 
equivalent amounts of material can be 
sprayed per application. Each unit is 
equipped with two resin tanks of 110- 
lb. capacity and a solvent tank for 
gun purging. All controls for this 
European-made RP spray-up system 
are on a low 24-v. electrical supply 
for safety reasons. Aust & Schiittler u. 
Co., M. A. S.—Kunststoffmaschinen 
G.m.b.H., Graf-Adolph-Strasse 81, 
Diisseldorf, Germany. 





Weathering machines 

For the weather testing of plastics, 
the Xenon Arc Fadeometers and 
Weatherometers use a Xenon lamp 
which has a spectral-energy distribu- 
tion very close to that of natural sun- 
light. The water-cooled 6000-w. lamp 
is equipped with a replaceable burner 
which has a rated useful life of 2000 
hours. The specimen rack has a diam- 
eter of 37% in. and will accommo- 
date up to 54 samples measuring 3 by 
9 in. in size. Weathering cycles, black 
panel temperature, as well as exposure 
and light intensity are automatically 
controlled. Atlas Electric Devices Co., 
4114 North Ravenswood Ave., Chi- 
cago 13, Ill. 


Moving-web viewer 

By means of a special optical system 
employing an oscillating mirror, this 
device permits the visual inspection 
of different repeat lengths of patterns 
on plastic webs while the web is in 
motion on processing equipment. Al- 
though the web is in motion, the pat- 
tern being viewed appears to stand 
still. Careful inspection of colors, 
structure, or register is possible on 
sections of materials measuring up to 


45 in. long and running at speeds up 
to approximately 1500 feet per min- 
ute. Mt. Hope Machine Co. Inc., 
Taunton, Mass. 


Process fluid cooler 


This unit is a two-zone temperature- 
control unit capable of delivering 
chilled liquid (anti-freeze solution) at 
below-freezing and heated water up 
to 250° F. It is available in various 
refrigeration horsepowers and heating 
capacities. It can be operated as a 
portable unit as well as in a stationary 
location. Each zone of the cooler is 
individually controlled, so that either 
portion of the unit can be run inde- 
pendently of the other. The cooler is 
also available as a single-zone unit. 
Saren Inc., 816 North Kostner Ave., 
Chicago 51, ill. 


Pressure and 
temperature recorder 


Designed to be used in conjunction 
with extruders, electronic potentiom- 
eter recorder in the 8000 series is self- 
contained and uses a constant voltage 
source instead of the usual standard 
cell for standardization. The new unit 
will record one or more pressures, 


(From page 50) 


and up to 23 temperatures. The stand- 
ard model can be used for tempera- 
tures from 0 to 800° F., and pressures 
from 0 to 16,000 p.s.i. Other ranges 
are available. Zero and span adjust- 
ment for the pressure range of the in- 
strument is independent of the tem- 
perature range. Wheelco Instruments 
Division of Barber-Colman Co., Rock- 
ford, Til. 


Mold temperature controller 

For injection molding, this cooling 
system automatically controls the 
temperature of mold water to vari- 
ations of less than %° F. Unit is 
only 20 in, long by 10 in. wide by 
10% in. high. A water pumping sys- 
tem supplies high velocity, high vcl- 
ume electrically heated water without 
using bulky reservoirs. Circulating 
water temperatures can be quickly 
changed in 1 to 2 minutes. Operating 
temperatures from 40 to 250° F. can 
be maintained. Weighing approxi- 
mately 100 Ib., the unit is easily 
moved. Mokon Division of Protec- 
tive Closures Co. Inc., 2207 Elmwood 
Ave. Buffalo 23, N. Y. 


Injection machine 

The Trueblood Unimatic Model 
B-200 injection machine was espe- 
cially developed for the molding of 
vinyl electrical cord sets and plugs, 
but will be adapted by the manufac- 
turer for molding any product. The 
vertical clamp is so designed that no 
tie bars are used, thus allowing easy 
access to the mold for insert molding. 
Injection is perpendicular to the 
clamp, feeding the mold on the part- 
ing line. Typical production rate for 
NEMA-standard female plug is 600 
to 900 per hour. Standard double- 
contact plugs can be run at about 
1000 to 1200 per hour. Other pro- 
duction specifications of this unit are 
shown in the table below. Union Tool 
& Engineering Co., 332-336 Jones St., 
Dayton 10, Ohio. 





Specifications: Trueblood Unimatic 
Model B-200 injection machine 





Shot capacity (in vinyl), oz. 6to8 
Dry cycles per hr. 600 
Plasticating capacity, lb./hr. 159 
Maximum injection pressure, 

p.s.i. 20,485 
Injection ram diameter, in. 2 
Injection ram stroke, in. 9 
Mold opening, max., in. 5 
Maximum mold casting area, 

sq. in. 29 
Mold clamp force, tons 150 





(More on page 54) 
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—the revolutionary 


PRODEX-HENSCHEL 


U.S. Pat. No. 2-945,634 


©; MIXER for INTENSIVE 


HENSCHEL Resin Dryblending 
Pigment Dispersion 
Mechanical Heating 
of resins and 


compounds in 
EXTREMELY SHORT 
CYCLES WITH 


EXCELLENT 
UNIFORMITY! \“ 


N 


y Plasticized Vinyl Dryblending 

Y Rigid PVC Dryblending 

y Pigment Dispersion in Polymers 
Y Acetate and Butyrate Dryblending 
y Filler Mixing with Thermosets 

y Fibre Mixing with Polyesters 

y Dry Coloring 


Hundreds of PRODEX-HENSCHEL MIXERS 
are being successfully used for... 








ee | ] 
In the PRODEX-HENSCHEL MIXER, 
a es et MODEL 35JSS 
impeller rotates at peripheral speeds 
of about 150 ft/second. The centri. TOTAL CAPACITY (cu. ft) | 5.3 
fugal action of this impeller creates USEFUL CAPACITY (cu. ft.) 1.8 3.5 
a rapid and continuous flow of the - 
mixer charge through the impeller MOTOR H.P. 15 32 92 
blades. The high impact velocity of 
pita tert ce ge ae Also available in vacuum-tight construction for vacuum extraction with large 
intimate dispersion of all ingredi- material surface exposure and continuous agitation. . 
ents. The impeller is designed for The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
large energy transfer to the mixer interior design. All contacting surfaces are made of stainless steel. It is easily 
charge so that rapid mechanical loaded and discharged while running. 
heating is also obtainable. The heat- See the PRODEX-HENSCHEL MIXER perform with your material. Write or 
ing rate is controlled by selection phone for an appointment. 
of the proper speed on the multiple 


speed motor drive. Mixing cycles for MPRODEX4 Write for illustrated bulletin M-1. 

complete dispersion are usually so 

short that heat build-up is negligible 

where it is not desired. The mixers PR oO D t Xx C 0G RP © RATI 2 N 
are jacketed for heating or cooling, FORDS, NEW JERSEY * Phone HILLCREST 2-2800 
and a stock temperature indicator is 


provided for continuous observation 
of the batch temperature. 
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Hot stamper 

Said to be capable of producing 3600 
stampings/hr., the Rainmark Rotary 
Hot Stamping Machine Model 220 
has a rotary table mounted on a 
sturdy anvil support to insure posi- 
tive control of stamping pressures. 
The 19-in. rotary table is adjustable 
to provide either 6 or 12 stamping 
stations. The unit has a net weight 
of 800 Ib., measures 42 by 38 by 
59 in., and requires a 220 v., 3-phase 
electrical power supply. The unit is 
made in England but is stocked 
F.O.B. New York by The Rainville 
Co. Inc., 839 Stewart Ave., Garden 
City, N. Y. 


Vacuum former 


For pilot runs and production of 
small parts, the Lab-Master vacuum- 
forming machine is equipped with 
sandwich heaters capable of handling 
any thermoplastic sheet from 1 to 186 
mils thick. Maximum molding area is 
14 by 20 inches. The machine is 
equipped with an adjustable clamping 
frame. Maximum depth of draw is 
about 10 inches. The machine is 
specifically designed for the following 
operations: vacuum snap-back, plug 
assist, form and trim, blow molding, 
mechanical forming, billow or air 
cushion, pressure forming, inverted 
vacuum and drape molding. Comet 
Industries, 9865 Franklin Ave 
Franklin Park, Til. 
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REIFENHAUSER corrugation equipment, showing sheet issu- 
ing from the finishing and polishing unit (right) and passing 
on between the chain driven intermeshing corrugating rollers 
(left). Infra-red heaters are set above and below corrugators. 


Corrugated sheet machine 

The Reifenhiuser plastic sheet corru- 
gating line is sold as a packaged unit 
consisting of a 4.7-in. Type $120 ex- 
truder, a specially designed sheeting 
die, a set cf 7.7-in.-diam. oil-heated 
polishing and sizing rolls (Types GM 
160 or GM 120, each roll equipped 
with its own heater for better con- 
trol), and the Type WPM 160 sheet- 
corrugating machine paper. For the 
extrusion of rigid PVC, the extruder 
is equipped with a _ high-torque 
screw designed especially for rigid 
polyvinyl chloride, and a newly de- 
signed fishtail type extrusion die, with 
channels contoured for optimum flow 
conditions. 

This die construction permits con- 
tinuous, uninterrupted extrusion of 
rigid PVC without the danger of 
burning or decomposition. The die is 
capable of producing sheet up to 3/16 
in. thick and is nominally either 43 
or 60 in. wide depending on the size 
of equipment ordered. After extru- 
sion, the sheet passes from the die 
over the oil-heated rolls. These op- 
erate between 150 to 200° F. for 


rigid PVC but can be operated as 
high as 250 to 300° F. When extrud- 
ing rigid vinyl, typical sheet produc- 
tion rate is about 3 to 6 feet per 
minute. 

After passing over the rolls, and 
prior to corrugation, the sheet is kept 
warm by infra-red heaters mounted 
on the corrugating machine close to 
the rolls. In the corrugating machine 
the sheet passes between intermesh- 
ing, unheated rollers, which corru- 
gate the sheet transverse to the width. 
The corrugating follers travel with 
the sheet, propelled by chain drives 
on the edges of the rolls. The cor- 
rugated sheet is then cooled by cold 
air blasts from both sides and issues 
from the forming unit in finished 
condition. Price of the complete 
sheet corrugating line is about $60,- 
000, F.O.B. U. S. seaports, duty paid. 
Delivery time is approximately six 
months. Reifenhduser KG Machinen- 
fabrik, Troisdorf, Bezirk Kéln, Ger- 
many. Handled in the United States 
by Heinrich Equipment Corp., Port 
Authority Building, 111 Eighth Ave., 
New York 11, N. Y. 





. » » Machinery in brief 

> An interleaving and separating 
paper called Strip-Ease. Made of sili- 
cone-coated kraft paper, it will not 
stick to tacky plastic sheets and similar 
materials. Durable enough for mul- 
tiple re-use. Riegel Paper Corp., 260 
Madison Ave., New York 16, N.Y. 


> A Ferrofilter Electromagnetic Sep- 
arator (Model 48-V) suitable for use 


in hopper-feeding extruders and mold- 
ing machines. Device removes ferrous 
tramp metal which may be in plastic 
feed; protects equipment. S. G. Frantz 
Co., Inc., Brunswick Pike and Kline 
Ave., Trenton, N. J. 


p A 4, 6-, 8-, 12-, or 24-station dial 
table for use with AcroMark ‘hot 
stamping presses. Acromark Co., 5-15 
Morrell St., Elizabeth, N. J—End 
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CHELSEA 50, Mass. 
Joseph Leader 

68 Mariborough Street 
Turner 4-3484 


DETROIT 35, Mich. 
W. J. Montgomery Co. 
16577 Meyers Road 
Diamond 1-3454 


EAST ROCHESTER, N. Y 
Dynotherm, Inc. 

607 West Commercial Street 
Phone: Ludlow 6-0082 


KNOXVILLE, Tennessee 
Herold J. Melloy 

2100 Aller Ave. 

P. O. Box 3207 

Phone: 2-5911 


MULWAUKEE 13, Wis. 
John Weiland, jr. 
7105 Grand Parkway 
Greenfield 6-7161 


ARDMORE, Pa. 
Austin L. Wright Co. 
P. O. Box 561 

1 W. Lancaster Ave. 
Midway 2-5113 
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Shape Before Your Eyes. .& 



































Here’s the long awaited answer to 
modern office planners, architects and 
efficiency engineers . . . the Master Plan- 
ner scale model kit by Applied Research 
Corporation of Erie, Pa. With floor- 
space grid and these multi-combination 
3 dimension scale components, office 
partition and equipment layouts can be 
made in a few minutes. 


The Master Planner Kit contains a 
complete variety of parts that form 
limitless combinations of desks, book- 
cases, chairs, filing cabinets to meet all 
the requirements of office size and design 

. and to do it in a fraction of the time 
required to make drawings and prints. 


Moreover, these quickly completed 3 
dimension scale layouts can be photo- 








graphed by office planners for discussion 
and decision at a great cost saving. 
No misunderstandings, no costly errors, 
no time wasted. 


Furniture and partition kits are avail- 
able separately or in combination. Molded 
parts are in two-tone complimentary 
shades of beige and brown. Each kit is 
furnished with a grid layout planning 
board and a corner wall section that adds 
realism to the layouts. The modern 
office comes alive quickly through the 
use of Applied Research Corporation’s 
Master Planner. 


The Master Planner is “modern magic” 
to prove the ancient Chinese Proverb 
that one picture is worth more than 
10,000 words. 


Precision Molded by Quinn-Berry where the Unusual is Routine 


WE FLY TO SERVE 


eS 


YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 





WORLD-WIDE PLASTICS DIGEST 


Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


General 

Standardization and pipes. F. W. R. 
Wijbrans. Plastics (London) 25, 358- 
59 (Sept. 1960). There are many 
problems involved in establishing uni- 
form standards for plastics pipe. The 
lack of uniformity of opinion con- 
cerning methods of establishing stand- 
ards and the importance of ISO con- 
tributions are discussed. 


Plastics. R. B. Seymour. Ind. Eng. 
Chem, 52, 1038-42 (Dec. 1960). Re- 
cent developments in plastics as mate- 
rials of construction are reviewed. 


Materials 

New blowing agents for foaming plas- 
tics. R. A. Reed. Brit. Plastics 33, 468- 
72 (Oct. 1960). The potentials of a 
number of newer blowing agents for 
foamed plastics are examined. Most 
of these materials are organic com- 
pounds that decompose to yield nitro- 
gen. They are compared with com- 
pounds already established in this 
particular field. 


Porous plastic laminates. J. T. Hill, 
FE, de Vries, and F. Leonard. SPE J. 
16, 1047-51 (Sept. 1960). A method 
has been devised for producing porous 
laminates of fabric and epoxy resins. 
The mechanical properties and rate of 
flow of water were determined on 
various laminates. Important consid- 
erations affecting laminate porosity 
are the concentration of diluent, the 
boiling point of diluent relative to the 
final cure temperature, the pre-cure 
time, and the ambient temperature as 
well as the humidity. 


A survey of encapsulating systems. 
E. Schatz. Product Eng. 3], 68-74 
(Sept. 19, 1960). An introduction to 
the technology of encapsulation and 
an up-to-date comparison of the basic 
systems are given. 


Molding and fabricating 
Coloring linear polyethylene, 
Campbell, R. J. Martinovitch, and 
r. V. Gay. SPE 6, 1052-55 (Sept. 
1960). Methods of coloring polyethyl- 
ene and the variables requiring con- 
trol in both injection and extrusion 
molding are discussed. Three screen- 
ing tests Were devised to evaluate 
coloring agents. These include sta- 
bility to heat at 500° F. for 30 min.; 
resistance to ultra-violet fading after 
"Reg. U.S. Pat. Of 


P. E. 


200 hr, in the Atlas Fadeometer; and 
color migration into filter paper and 
plasticized polyvinyl chloride after 72 
hr. at 50° C. 


Applications 

Detergents spur plastic container out- 
put. Chem. Eng. News 38, 32 (Nov. 
14, 1960). Data on plastics container 
output are presented. A total produc- 
tion of 2 to 3 billion units per year 
is predicted for 1965, more than 
doubling the 1960 production. 


Sprayed metallic and plastic coatings. 
J. H. Nicholls. Corrosion Tech. 7, 
275-79 (Sept. 1960). A number of 
plastics are suitable for use as 
sprayed coatings for corrosion pre- 
vention. These include polyethylene, 
polysulfide, the superpolyamides, poly- 
tetrafluoroethylene, and polytrifluoro- 
chloroethylene. The performance of 
these plastics coatings are compared 
with those of sprayed metal coatings. 


Properties 

Flexural and impact variations of 
phenolic moldings: A statistical round- 
robin study. C. Elmer and E. C. Har- 
rington Jr. ASTM Bulletin No. 249, 
35-38 (Oct, 1960). The results of a 
round-robin study on the flexural and 
impact properties of molded phenolic 
plastics indicate that there are varia- 
tions caused by interlaboratory tech- 
niques, equipment, and specimen 
preparation. The flexural strength of 
transfer-molded specimens was about 
13% higher than that of compression- 
molded specimens with a standard 
deviation of 5.5% for both groups. 
A molding temperature increase from 
290 to 350° F. caused a 12% in- 
crease in this strength. The impact 
strength of compression-molded spec- 
imens was about 14% higher than 
that of transfer-molded specimens 
with variations depending on the end 
of the molded bar from which the 
specimen was taken. 


Wetting properties of tetrafluoro- 
ethylene and hexafluoropropylene co- 
polymers. M. K. Bernett and W. A. 
Zisman. J. Phys. Chem. 64, 1292-94 
(Sept. 1960). Wettability is a func- 
tion of the nature and physical pack- 
ing of the atoms in the surface and 
is essentially independent of the na- 
ture and arrangement of the underly- 
ing atoms and molecules. Polytetra- 
fluoroethylene (PTFE) has the low- 


est surface energy and thus the low- 
est critical surface tension of wetting 
of all organic polymers. The wettabil- 
ity of a series of copolymers of TFE 
with hexafluoropropylene by organic 
and inorganic liquids was studied. 
These solid plastics have critical sur- 
face tensions which are even lower 
than that of solid PTFE. Progressive 
increase in the proportion of per- 
fluoromethyl side chains in the po!y- 
mer introduces a higher concentration 
of exposed -CF; groups in the surface 
which reduces the critical surface ten- 
sion of wetting. 


Effect of water on the _ bursting 
strength of rigid PVC pipes. A. K. 
van der Vegt. Kunststoffe 50, 537-40 
(Oct. 1960). Moisture absorption and 
creep strength curves were deter- 
mined for a number of rigid PVC 
pipes at 60° C. The effects of pre- 
vious storage in water on bursting 
strength at different temperatures and 
for different periods were investi- 
gated. The moisture absorption can- 
not be taken as a criterion for the 
behavior of the pipe. 


Testing 

Study of wettability of polymers by 
sliding of water drop. K. Kawasaki. J. 
Colloid Sci. 15, 402-407 (Oct. 1960). 
The sliding of water drops down tilted 
polymer slides was studied to obtain 
information on wettability of some 
polymers. The angle of sliding, at 
which the drop moves at a uniform 
rate was taken as a measure of the 
wettability of the surface. The equa- 
tions for the calculations are given 
and data tabulated for nine polymers. 
An equation that takes into account 
the roughness of the solid surface is 
also given. 


Publishers’ addresses 


A.8.T.M. Bulletin: American Society of Test- 
ing Materials, 1916 Race St., Philadelphia, Pa. 

British Plastics: Iliffe and Sons Ltd., Dorset 
House, Stamford St., London SEl, England. 

Chemical and Engineering News: 
Chemical Society, 1155 Sixteenth St., 
Washington, D. C. 


Corrosion Tee ef Stratford House, 9 
Eden St.. London NW1, England. 


Industrial and neering Chemistry: Ameri- 
can Chemical ety, Tiss Sixteenth St., 
N. B= Washington 6, D. C. 

‘ournal of Colloid Science: an | Press 
~ 125 E. 23rd St., New York, N. Y. 

Jou arnal of Physical Chemistry: 
Chemical Society, 1155 Sixteenth St., 
Washington 6, D. C. 


Anette 


Anpotiggn 


Kunststoffe: Karl Hanser Verlag, Leonard- 
Eck-Str. 7, Munich 27, Germany. 


Plastics (London): Temple Press Ltd., Bowl- 
ing Greene Lane, London ECl, England. 


Product eee oeeGene- Hill am 
Co., 330 W. 42nd . New York 36, 


SPE Jou thee ha ety of Plastics dd 
Inc., 65 Prospect St., Stamford, Conn.—End 
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Creative Chemistry 


... Your Partner in Progress 





FOR RELIABLE PRINTED CIRCUIT STOCK, 
ST. REGIS-PANELYTE LAMINATES WITH 
RCI PHENOLIC RESIN 


RCI Prvopnen 5888 phenolic resin has proved 
exceptionally suited for laminating printed circuit stock 
to meet NEMA XXXPC requirements and the corre- 
sponding government grades. 

St. Regis-Panelyte, for example, makes extensive use 
of PLYOPHEN 5888 in its XXXPC Grade 810 laminate. Mr. 
George E. Vybiral, chief engineer, credits this Reichhold 
phenolic for achieving optimum uniformity...required 
for automated assembly operations...in printed circuitry:’ 

St. Regis-Panelyte and other users report that 
PLYOPHEN 5888 excels in all of these important char- 


acteristics: 1. good cold punching properties 2. excep- 
tional insulation resistance 3. low water absorption 
4. high impact strength 5. resistance to corrosion 
6. ease of machining 7. excellent performance under 
high soldering temperatures. 

Reichhold’s PLYOPHEN line also includes phenolics 
developed specifically for producing general purpose 
laminates, rolled tubing, alkali-resistant laminates and 
hot punching stock...as well as varnishes. 

If you manufacture industrial laminates, RC! has the 
resin you need. 


REICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 








U.S. PLASTICS PATENTS 


Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


U.S. Pats., Oct. 18, 1960 


Cellulose ester plastics. M. Salo, G. J. 
Clarke, C. J. Kibler, and J. W. Tam- 
blyn (to Eastman Kodak). 2,956,- 
895-6. 


Graft polymers. E. T. Cline (to 


Du Pont). 2,956,899. 


Epoxy compounds. C. V. Detter (to 
Phillips). 2,956,959. 


Polystyrene composition. S. P. Nem- 
phos (to Monsanto). 2,956,960. 


Polyurethanes. C. J. Kibler, A. Bell, 
and J. G. Smith (to Eastman Kodak). 
2,956,961. 


Polycarbamate-aldehyde resins. R. M. 
Christenson and N. A. Jacobson (to 
Pittsburgh Plate Glass). 2,956,964. 


Plasticized phenolic resins. R. Steckler 
(to General Aniline). 2,956,965-6-7. 


Polyamide resins. G. Swann and P. G. 
Evans (to Beck Keller). 2,956,968. 


Vinylidene chloride copolymers. C. B. 
Havens (to Dow). 2,956,969. 


Plasticizers. J. R. Caldwell and W. J. 
Jackson Jr. (to Eastman Kodak) 
2,956,977-8. 


Polyesters. D. D. Reynolds and J. L. 
R. Williams (to Eastman Kodak). 2,- 
956,984, 


Plasticizers. J. R. Caldwell and W. J. 
Jackson Jr. (to Eastman Kodak). 2,- 
956,987. 


U.S. Pats., Oct. 25, 1960 


Hollow bodies. S. H. Magid. 2,957,- 
792. 


Laminating polyurethane foam. J. W. 
Dickey (to Curtiss-Wright). 2,957,- 
793. 


Polyurethane foams. E. E. Parker (to 
Pittsburgh Plate Glass). 2,957,831. 


Cellular polyurethane. G. T. Gmitter 
and E. M. Maxey (to General Tire). 
2,957,832. 


Styrene composition. S. J. Baum (to 
Foster Grant). 2,957,833. 


Aminoplasts. H. M. Culbertson and 
B. L. Williams (to Monsanto). 2,- 
957,835-6. 


Polyacrylonitrile composition. §. J. 
Groszos and N. E. Day (to American 
Cyanamid). 2,957,840. 


Plasticizer. J. 
2,957,841-2 


Dazzi (to Monsanto). 


Polyester composition. R. S. Anderson 
and P. T. Fisher (to Union Carbide). 
2,957,843. 


Polythiourea-polyepoxide co-cured. 
G. L. Wesp (to Monsanto). 2,957,- 
844-5-6. 


Polypropylene. R. M. Kennedy (to 
Sun). 2,957,849. 


Substituted benzene-formaldehyde res- 
ins. L. C. Fetterly (to Shell). 2,957,- 
851. 


Terpolymer systems. E. C. Chapin 
and R. F. Smith (to Monsanto). 2,- 
957,853. 


Vinylpyridine copolymers. L. E. Lor- 
ensen, J. Zachar and R. C. Jones (to 
Shell). 2,957,854. 


Phosphorus-containing resins. H. R. 
Guest and B. W. Kiff (to Union Car- 
bide). 2,957,856. 


U.S. Pats., Nov. 1, 1960 


Propellant liner. W. E. Campbell Jr. 
and L. H. Brown (to Aerojet). 2,- 
958,288. 


Cellulose ether compositions. F. E. 
Windover, S. M. Rodgers Jr., and 
G. H. Beaver (to Dow). 2,958,607. 


Reinforced structure. A. B. Freeman, 
B. D. Raffel, and R. A. Tripp (to 
Goodyear). 2,958,621. 


Vinyl chloride-dialkyl maleate copol- 
ymer. C. I. Carr Jr. and G. C. Zwick 
(to U. S. Rubber). 2,958,668. 


Copolymers. H. Keskkula, R. M. 
Price, and A. F. Roche (to Dow). 
2,958,671. 


Graft polymer. Y. Jen (to American 
Cyanamid). 2,958,673. 


Naphthalene-formaldehyde. H. Krzi- 
kalla and F. van Trakranen (to Ba- 
dische Anilin). 2,958,676. 


Polyamides. R. F. Kleinschmidt (to 
Phillips). 2,958,677. 


Crosslinked copolymers. J. F. Jones 
(to Goodrich). 2,958,679. 


Polyallyl-trimethylsilane. T. W. Camp- 
bell (to Du Pont). 2,958,681. 


Polybetaine. W. H. Schuller and D. C. 
Guth (to American Cyanamid). 2,- 
958,682. 


Octafluorocyclohexa-1,3-diene __poly- 
mers. W. Hopkin and A. K. Barbour 
(to National Smelting). 2,958,683. 


Perfluoropropylene polymers. H. S. 
Eleuterio (to Du Pont). 2,958,685. 


Isotactic polystyrene. K. R. Dunham, 
J. Van Den Berghe, and W. J. Dul- 
madge (to Eastman Kodak). 2,958,- 
686-7. 


U.S. Pats., Nov. 8, 1960 


Sound absorbing system. R. Muller, 
U. Fritze, and H. W. Paffrath (to 
Bayer and Mobay). 2,959,242. 


Expanded thermoplastic. D. L. Gra- 
ham, R. N. Kennedy, and E. L. 
Kropscott (to Dow). 2,959,508. 


Irradiated epoxy compounds. C. E. 
Wheelock (to Phillips). 2,959,531. 


Modified urea resins. H. M. Culbert- 
son and F. J. Hahn (to Monsanto). 
2,959,558. 


Polyesters. H. Delius (to Reichhold). 
2,959,559. 


Chlorinated polyethylene. H. Klug (to 
Lucius & Bruning). 2,959,562. 


Polyester-diallyl isophthalate resins. 
G. A. Cypher and M. Cohen (to Gen- 
eral Electric). 2,959,564. 


Graft copolymers. G. W. Stanton and 
T. G. Traylor (to Dow). 2,959,565. 


Chloro-polymers. B. E. Burgert and 
R. L. Hudson (to Dow). 2,959,566. 


Haloethylene polymers. C. B. Havens 
(to Dow). 2,959,568. 


Organosilicon graft polymers. E. L. 
Warrick (to Dow Corning). 2,959,- 
569. 


Epoxide resins. G. Faerber (to Deut- 
sche Solvay). 2,959,571. 


Asymmetric polyamides. J. A. Blanch- 
ette (to Monsanto). 2,959,572. 


Reaction of hydroxylamine with acry- 
lonitrile-acrylamide copolymer. N. T. 
Woodberry (to American Cyanamid). 
2,959,574. 


Copolymers of pentafluorobutadiene. 
E. S. Lo (to 3M). 2,959,575. 


Olefin polymers. J. S. Payne and J. P. 
Hogan (to Phillips). 2,959,576-7-8. 


Polyethylene. H. W. B. Reed and 
P. Smith. 2,959,579.—End 
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Stabilization of Electrical Compounds? 


The answer to superior electrical insulation—at low volume cost—is the new 
Argus stabilizer, Mark AMP. It has lower specific gravity than lead stabilizers. 
Thus, by volume, it costs less. 

Mark AMP gives excellent resistivity and retains physical properties 
upon high temperature heat aging. It assures excellent retention of capaci- 
tance, resistivity, and % power factor upon extended aging in water at 70°C. 
In addition, it can be used in a wide range of insulations. 

Whether you’re looking for better ways to stabilize electrical compounds, 
clear rigids, any vinyls—or ways to invest vinyls with non-toxic, low tempera- 
ture or other specific properties—you’ll find it pays to check with Argus. 


If one of our line Mark stabilizers or Drapex plasticizers doesn’t solve 
your problems, our research chemists will. Call us! 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderiecht, Drogenbos, Belgium —Lankro Chemicals, Ltd.; Saiters Lane, Eccles, Manchester, England, 





Your face is familiar... 


BARBER-COLMAN, WHEELCO 
SERIES 400 CAPACITROL 


and so is the name... 


Give the best possible control 
over Plastics molders and 
extruders. 


but, what do you do?... 


Because Plastics people have 
fewer rejects from off-color, 
off-form production. 


How do you know?... 


Just specify: 
Now, what do I do?...: — BARBER-COLMAN instru- 
ments on your next machine — 
and don’t worry. 


SARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 


Dept. B, 1517 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. B, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y. 
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FOR COMPLETE INFORMATION AND PRICES WRITE TO: 


% FORD BRIDGE - WEST CONSHOHOCKEN, PA. pap TAyrior 8-8653 
ae. CORPORATION 


CABLE ADDRESS NYPEL 


Chicago: 2412 Greenfield Drive, Glenview, Iilinois PArk 4-2726 + Los Angeles: 205 West Century Bivd., Playa Del Ray, California EXmont 7-7272 
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More and More 


successful molders 
use 


LOMBARD INJECTION 
MOLDING MACHINES 


Some of the Lombards at Sperzel Company 


in Minneapolis — One of the nation's fastest 
growing molders. 


Mr. M. J. McCabe, Owner and President 
- of Sperzel Company says: 


“We bought our first Lombard in July, 1958, At that 
= time our facilities were all housed in a 20,000 sq. ft. 


mmm building. During the subsequent 2!/, years we purchased 


10 more Lombards and added more than 90,000 sq. 
feet of buildings to our facilities." 


This comment speaks for itself — 


successful people deal with successful people ! ! 
You owe it to yourself to get 


all the facts about Lombard Injection Molders — 
INJECTION MOLDING DIVISION 


LOMBARD GOVERNOR CORP. 


Ashland, Massachusetts 
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Low-cost way to make PVC rigids 
extra strong, tough, weather-resistant 


Here’s how National Lead helps deliver 
the PVC rigid quality you want, with 
four high-performance basic lead 
stabilizers... DYPHOS, LECTRO 78, 
TRIBASE and DS-207. 


For excellent staying power through 
strenuous processing, choose from 
these four stabilizers. The right ones 
can give your resins the best possible 
tensile, impact and rupture strengths. 
You get the strongest rigids at low 
stabilizer cost. 


© DYPHOS® offers the highest heat 
stability of the group. It provides the 





best weather resistance available in 
any stabilizer. 

¢ LECTRO 78® provides heat stability 
comparable to DYPHOS, plus good 
weather resistance...at generally 
lower processing costs. 


¢ TRIBASE® is the most economical 
primary stabilizer of the three. In suit- 
able applications, it combines good heat 
stability with fair weather resistance. 


© DS-207® improves the performance 
of these stabilizers, and should be used 
with each one. Since DS-207 is a lubri- 
cating stabilizer, the quantity used is 
usually governed by lubrication 


pany, General Offices: 111 Broadway, New York 6, N.Y. 
In Canada: Canadian Titanium Pigments, Limited, 1401 McGill College Avenue, Montreal 


requirements. Often, it’s supplemented 
by lubricants of other types. 


Take advantage of the outstanding 
properties that these basic lead stabi- 
lizers will give your rigid pipe, sheet 
or structurals. You’ll be pleased with 
the product uniformity you get with 
National Lead’s quality-controlled 
stabilizers. You’ll like the constant 
single-phase lubrication of DS-207. And 
you can forget dry blend or odor prob- 
lems in production ! 


For helpful detailed information on 
these stabilizers, fill in and mail the 
coupon below. 


Gentlemen: Please send data sheets on DYPHOS, LECTRO 78, TRIBASE and DS-207 basic lead stabilizers. 


BASIC LEAD STABILIZERS ‘“" 


Name 


me Title 





Firm 





Address. 





Zone __State 
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MAKE YOUR 


Complete plates accepted up to April 17th 
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THIS 18 THE 
BIG ONG: 


MODERN PLASTICS 


TIN... 


WIDEST 
READERSHIP 


EVER! 


FEBRUARY 1961 


Provides complete information 


on the one and only 9th NATIONAL PLASTICS EXPOSITION, 
June 5-9, 1961 sponsored by The Society of the Plastics 
Industry at the New York Coliseum and co-featuring The 
SPI National Conference at the Hotel Commodore during 
the week of the Show. 

MODERN PLASTICS’ “Show Issue” will carry a complete 
guide to the show, including a giant-size diagrammatic 
layout of the exhibit areas, full schedule of meetings and 
special activities, program of the Plastics Conference and 
other news. 


Two-Continent Coverage 

In addition to covering the National Plastics Exposition in 
the United States, MODERN PLASTICS will provide extra 
readership through its presentation of detailed information 
on the 


BRITISH PLASTICS SHOW, June 21—July 1 at the Olympia, 
London, England and the 


EURO PLASTICA EXPOSITION, June 16-25 at the Palais de 
Floralies, Ghent, Belgium 


A Breskin Publication—Authority of the Field for 36 Years > @ 


Offices: New York, 575 Madison Ave.; Cleveland, 3537 Lee Rd.; 
Chicago, 620 N. Michigan Ave.; Los Angeles, 6535 Wilshire Blod.; 
Atlanta, 1722 Rhodes Haverty Bldg. 





DABCO ... High-activity catalyst for stable foams 


« FLEXIBLE FOAMS. DABCO used as the 
“backbone” of your activator, in the range of 
.2-.3 parts per 100 parts polyol assures good re- 
tention of RMA properties. 


« CLOSED MOLDING. Foam molders depend 
on DABCO for fast cures and good physical 
properties. Molds can be stripped in minimum 
time, resulting in a shorter cycle. ..a positive 
saving in mold cost. 


e RIGID INSULATION. Unhindered bi-cyclic 
DABCO completely catalyzes reaction of the 
components used in rigid formulations. This re- 
sults in good retention of chlorofluorohydrocar- 
bon, assuring low K factors. 
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« PLANT SAFETY. Unlike some amine cata- 
lysts, DABCO has not presented eye injury 
problems in commercial use. 


Complete technical information and prices will be 
sent promptly on request. 


DABCO—Houdry Process Corporation Trademark for 
triethylenediamine C, Hy. No. 


NOWUJORY 


PROCESS CORPORATION 
1528 Wainut Street, Phila. 2, Pa. 
*Houdry means Progress...through Catalysis 
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AP 1044 INJECTION 
MOULDING MACHINE 


W10 INJECTION 
MOULDING MACHINE 


Whenever the demand is for plastics machinery that 
incorporate all the latest developments in moulding 
technique it is certain to be for a Windsor. Their 
reputation for proven reliability is second to none 
in the Plastics Industry. 


.H. WINDSOR OF CANADA LTD 
56 Advance Rd Toronto 18, Ontario, Canada 
Tel: BELMONT 2-2971 
Grams and Cables: WINPLAS, TORONTO, CANADA 
Head Office: LEATHERHEAD ROAD, CHESSINGTON, SURREY, ENGLAND 
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Rocket-driven test track sled, similar to the 
one below, is designed and constructed by 
Coleman Engineering Company, Inc., Tor- 
rance, California, using epoxy compounds 
formulated by Hastings Plastics, Inc., Santa 
Monica, California. 


Epoxies Pass the Test 


Rocket propelled, test sleds at the Hurricane 
Supersonic Research Site travel faster than 
Mach I, providing performance data on com- 
ponents for future supersonic vehicles. To meet 
such working conditions and keep cost, weight, 
and tooling at a minimum, these vehicles and 
nose cones are constructed of glass cloth lami- 
nated with epoxy compounds based on BAKELITE 
Brand epoxy resins. 

Epoxies offer multiple advantages to fabrica- 
tors of reinforced plastics. Epoxy-glass cloth 
laminates have excellent fatigue resistance, very 
high strength-to-weight ratios, and a very low 
coefficient of expansion. The extremely versatile 
nature of BAKELITE epoxy resins leads to their 
widespread use in coatings, adhesives, and 
casting and potting materials. 

For the latest information on how BAKELITE 
Brand epoxy resins can meet your production 


and performance requirements, talk to your 
Union Carbide Technical Representative. Or 
write Dept. ]M-87B, Union Carbide Plastics 
Company, Division of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 17, N. Y. In 
Canada: Union Carbide Canada Limited, 
Toronto 12. 





BAKELITE 


BRAND 


EPOXY RESINS GIVE YOU 
OUTSTANDING 
Heat Resistance « Moisture Resistance 
Chemical Resistance 
impact Resistance « Flame Resistance 











UNION. 
CARBIDE 


Bakevrre and Union Cansipe 
are registered trade marks of 
Union Carbide Corporation. 





...nontoxic protection... 





le 
...and so can you in... ...your packaging product. 


plasticize with 


Be sure the plasticizer you use in PEI fy K fatty and non-fatty food products. 
food-wrap products is safe beyond Look to Pfizer first for safe, eco- 


all doubt. Specify Pfizer @ homical plasticizers. Why 
CITROFLEX A-4 (Acety] CITROFLEX not investigate Pfizer’s 
Tributy]Citrate),theprod- complete line of nontoxic 
uct of choice for use in plastic coatings, A: A plasticizers? Write for Technical Bulle- 
packaging films and plastisols. It is non- ‘a tin #31, ‘‘Citroflex Plasti- 


- 
e to! the worid’s weir 
4 


toxic, odorless, economical. It cizers.” Chas. % 


has been accepted by the Food ( accepted by the Pfizer & Co., 


and Drug Administration for use in Inc., Chemical Div., CHEMICAL 
the manufacture of packaging for both EDA.) Brooklyn 6, N.Y. DIVISION. 
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PPG ANNOUNCES NEW FIBER GLASS | 
CHOPPED STRAND MAT 





PPG Customers 
Praise New 
Reinforcing Mat 


Samples of the first runs of the 
new PPG Chopped Strand Mat were 
shipped to several PPG customers 
for use in production trials. 

These customers obtained excel- 
lent results. One panel manufac- 
turer reported the new product 
helped him produce highly translu- 
cent corrugated sheets with the fiber 
pattern almost indistinguishable. 
Wet-out characteristics were superior 
to other products he had tried. 
Based on these trials, he has placed 
a sizeable reorder. 

Similar reports have been received 
from other manufacturers. 


Technical Help 


to Manufacturers 


Samples of PPG’s new Chopped 
Strand Mat are available to manu- 
facturers for trial runs on their own 
equipment. 

If you need technical assistance 
on these runs, a member of PPG’s 
technical staff will be glad to answer 
any questions you may have con- 
cerning the use of this new product. 
If you wish, he will come to your 
plant to help. run tests, demonstrate 
techniques and help adjust machin- 
ery settings to obtain best results. 








Quality Product for 
Sheets, Boats, High 
Pressure Molding 


Now available from PPG is a new 
high quality fiber glass reinforcing 
Mat. 

Produced from PPG’s new chop- 
ped strand with a specially developed 
binder, this new mat has excellent 
wet-out characteristics, provides 
highly uniform fiber distribution and 
weight; and because it produces a 
pure whiteness, it eliminates any 
problem of discoloration of finished 
laminates. 


Three Types Available 


Type AC Mat has been designed 
especially for corrugated, embossed 
or flat translucent fiber glass deco- 
rative and structural panels where 
clarity and lack of fiber pattern is 
important. 

Type AB Mat is ideal for boat 
manufacturing and other layup jobs 
where strength, good draping and 
fast wet-out are needed. 

Type AM Mat is available for use 
in high pressure molding to produce 
strong, uniform finished products. 











New Mat Produced 
In Complete 


Size Range 


PPG Chopped Strand Mat is pro- 
duced in widths and weights to meet 
your specifications. 

Announced weights per square foot 
in ounces are %, 1, 14, 1%, 2 and 3. 
Width range includes 40”, 56”, 60” 
and 76”. Other widths are avail- 
able by special order. 

Mats are packaged wound on 
4” I.D. tubes according to width 
dimensions. 





Literature Available 


Complete information on PPG 
Fiber Glass Chopped Strand Mat is 
available through any of the PPG 
Fiber Glass Sales Offices listed be- 
low, or by writing PPG Fiber Glass 
Division direct. Get your copy now, 
and learn how you can benefit from 
this new mat product. 





Where to Buy It 


PPG Fiber Glass Chopped Strand 
Mat can be ordered through any 
PPG Fiber Glass Sales Office or 
regional distributor, or can be or- 
dered direct by writing or cal- 
ling Pittsburgh Plate Glass Company, 
Fiber Glass Division, Room 1662, 
One Gateway Center, Pittsburgh 22, 
Pennsylvania. 


rien |p fous PITTSBURGH PLATE GLASS COMPANY 
G 


Sales Offices: Atlanta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, 
Detroit, Houston, Los Angeles, Louisville, Milwaukee, Miami, Minneapolis, New Orleans, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, and Seattle. 





MAIL COUPON today 
for FREE literature... 


COLOR 
NEWS 

for the 
plastics 

industry... 


Amaplast Colorants provide 
these beneficial advantages! 


Amaplast colors were developed to provide higher industry standards of per- 
formance for all rigid plastics. They enable designers, molders, blenders and manu- 
facturers to achieve exact shades and requirements specified by their customers. 


These select dyes and pigments are 100% pure dye, possessing inherent qualities 
with manifold benefits. Amaplasts have high bulking values, excellent dispersion 
properties, high heat stability and superior light fastness. These factors enable 
colorists to attain full color strength at higher speeds of operation without streaking 
or specking. In addition, extremely high tinctorial strength means faster production 
and greater economy. A little goes a long way—for only small quantities are re- 
quired to attain full bright shades in transparencies and tints that will not crock. 


Discover for yourself the beneficial advantages of Amaplast colorants. Our 
sales representatives are available for technical assistance and complete information. 


KOPPERS COMPANY, INC. 
Chemicals and Dyestuffs Division 
Koppers Building, Pittsburgh 19, Pennsyivania fe 


5 KOPPERS 


Please send free literature 
and specification sheets. 


Please have a sales representative 
call. No obligation, of course. 

















Uni-Crest Expandable Polystyrene Beads 


Excellent for a wide variety of products and applica- 
tions in packaging, low temperature insulation, panel 
construction, refrigeration, flotation, novelties and toys. 





United’s Uni-Crest is ideally suited for products demanding high 
insulating efficiency, low moisture absorption and light weight. It 
is non-toxic, non-abrasive, non-dusting, shock resistant and has 
exceptional permanence and strength. 


Uni-Crest beads are available in both regular and self-extinguish- 
ing types. Write for more specific information and a free sample. 


The following information is furnished as a general guide to the proper- 
ties of Uni-Crest, using samples with densities of 1 and 1.25 lbs./cu./ft.: 
Specific Gravity — 0.02; Compression Strength — 16-20 lbs./sq. in.; En- 
ergy Absorption (max.) — 29.66 in. lbs./cu. in.; Tensile Strength — 44.46 
lbs./sq. in.; Bending Strength — 28.5 lbs./in. of width; Hydrogen-ion 
Concentration — neutral; Water Absorption — less than 2%; Water Vapor 
Transmission Rate—7.9 grams/sq. meter/in./24 hrs.—0.47 grains/ 
sq. ft./in./1 hr.; Coefficient of Expansion — .00002676; Thermal Con- 


ductivity (K factor) BTU/hr./sq. ft./°F/in. — 0.23 at mean temperature 
of 40°F. 





UNITED'S DIVISION OF UNITED CORK COMPANIES 
U N | - CREST A Reliable Manufacturer of Expandable Polystyrene Beads 


28 CENTRAL AVENUE * KEARNY, NEW JERSEY 
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PER SQUARE FOOT 


Standard engineers designed the Automolder 100 ton 3 ounce injection molding ma- 
chine to meet the needs of the plastic industry. Full hydraulic clamp assures faster mold 
set-up... full range electrical controls save operator time ... compact design with self 


contained hydraulic system occupies less space. The K3-100-50 is the first of 5 new 
Automolders to be introduced during our Golden Anniversary. 


, 
tHE AUTOMOLDER 


STANDARD TOOL COMPANY LEOMINSTER, MASSACHUSETTS and Foreign Representatives 
Pioneering Plastics Since 1911... Engineering, Casting, Mold Making and Machinery 
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Solving unusual problems with Riegel papers 











COATED WITH SYL-OFF™ 


Strip-Ease ...a new separating and interleaving paper coated with a remark- 
able new silicone that simply won't stick to tacky rubber and plastic com- 
pounds... now solves your sticky problems at the cost of paper. Gives you 
real savings over the cost of cloth, heavy plastic films and other types of 
coated liners. 


Strip-Ease is so durable you can use it over and over again in many applica- 
tions. Highly resistant to moisture and heat. Low stretch and free from cockle. 
Coating won't migrate or transfer and the escape of gases during rubber cure 
is facilitated. Smooth matte surface imparts nice finish and most rubber items 
require no talcing. 


A few rubber applications: a separating and curing paper on wind-up of 
proofed products; a separating and interleaving paper; a wrapper and carton 
liner; a calendering base and curing paper for sheet stock. Other possible uses: 
for handling pitches, asphalts, waxes, adhesive masses. 


4 Send for FREE samples and helpful technical data folder . ., 
‘R » | 


TEeECenmICAL PAPERS FOR INDUSTRY 


++++. Write today to: Technical Advisory Service 
Riegel Paper Corporation 
Box 250, New York 16, N. Y. 
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Packaging Wotes 


High-speed bottle blowing machine 
available from a Danish firm produces 
5,000 finished bottles per hour, according 
to a recent announcement. Fully auto- 
matic, it operates with 1 to 5 molds, can 
work on 11 different cycles, has 3 inter- 
changeable tables (up to %, 2% and 5 
gallons). 


Squeezable ink 
bottle blow-molded 
of conventional 
polyethylene per- 
mits tidier filling 
of fountain pens. 
Pressing the sides 
of the bottle draws 
ink into a special 
well from which 
pen is easily filled. 


Extra-length heat sealer designed for 
use with thin polyethylene films makes 
seals up to 96” long. The latest of a series 
of heavy-duty, all-steel thermal units 
available from a New York company, it 
operates by foot switch and has a pneu- 
matic safety system. Can be adapted 
with built-in “recycler” for automatic 
operation and completely controlled in- 
tegral compressed air supply. 


Polyethylene filling cover for drums and 
tanks has cavity to catch dangerous and 
costly spillage. It has built-in handles, 
expandable fill pipe opening and molded 
pouring lip. And, according to the pro- 
ducer, is chemical resistant, lightweight 
and unbreakable. 


New moisture-tight bags, designed for 
highly hygroscopic products, are con- 
structed of strong white paper laminated 
to aluminum foil with polyethylene coat- 
ing on the foil side. All seams are heat- 
sealed, as is the top after filling. 

A California company chose these bags 
over cans of comparable capacity for its 
instant apple sauce. Extensive testing 
showed they resist moisture and retain 
vitamins; cost 48% less than cans, take 
23% less space and weigh 10% less. 
The product is being packaged semi- 
automatically in 19 oz. and 7-lb. bags 
flexographically-printed in red, green 
and yellow. 














Polyethylene Mulch Film Permits Early Crop 
Set and Harvest ... Ups Marketable Yields 


Increases Test Yields of Vegetables As Much As 100% 


Recent tests at the Oregon State College Agricultural Experiment Station, 
Corvallis, and the South Dakota State College Agricultural Experiment 
Station, Brookings, have proved that polyethylene mulch film more than 


See the difference polyethylene mulch film can 
make? The plant at left was grown with film, 
the one at right without. Note healthier look, 
greater yield. 





New Connector For 
Polyethylene Tubing 


A new kind of fitting, claimed to con- 
nect small-diameter polyethylene tubing 
simply and economically in just two 
seconds, has been introduced. According 
to the manufacturer, the new connector 
will open up possibilities of replacing 
metal tubing with lower-cost polyethy- 
lene tubing in electrical appliances, auto- 
motive equipment and other industrial 
applications. 


Photo courtesy D & G Plastics Co. 


The fitting is an O.D. type, so there is 
no restriction to flow. Connection is made 
by merely inserting tube into the fitting 
with a twisting motion as far as it will 
go. Result is a positive seal—leakproof 
for vacuum, gases and fluids over a wide 
range of temperatures and pressures. 

Connectors are guaranteed by the 
manufacturer to meet all requirements 
governing the transmission of fluids for 
human consumption. Available for use 
with standard tubing 4%”, %”, %” and 
5,” —either male or female threads. 


justifies its cost. 

Findings were cited by James P. Menn, 
staff agronomist of the U.S. Industrial 
Chemicals Co., at the 73rd Annual 
Meeting of the Florida Horticultural 
Society. 

Mr. Menn noted that the Oregon State 
College tests on tomatoes resulted in a 
marketable yield of over 20 tons per acre 
with polyethylene mulch, 10 tons per 
acre without. Marketable pole bean and 
cantaloupe yields also were considerably 
greater when the mulch was used. At 
South Dakota State College, too, signifi- 
cant yield increases were reported for 
sweet corn, snap beans, carrots, cabbage, 
and cucumbers. 

Available commercially in durable, 
flexible, lightweight black film, poly- 
ethylene mulch provides special protec- 
tion because of its high impermeability 
to water vapor and gases. Its physical 
properties can be varied to raise or lower 
soil temperatures, conserve soil moisture 
and control weeds and plant diseases. 
Consequently, it often results in early 
crop set and harvest as well as increased 
marketable yields. 

The U.S.I. agronomist pointed out that 
some 33 land grant colleges are now 
carrying on, or have recently completed, 
research projects on polyethylene and 
other plastic mulch materials. 











Oil-Resistant Ink System 
For Polyethylene Film 


Shredded coconut and other products 
high in vegetable oils can now be pack- 
aged in polyethylene film printed in as 
many as five colors. A new oil-resistant 
ink system, sold at no extra charge over 
regular ink systems, has been success- 
fully tested on thousands of bags, its 
developer reports. 

Previous ink formulations used on 
such oily products would soften or rub- 
off on nearby packages or customers’ 
hands. Destructive tests on the new inks 
have shown no deterioration and have 
proved out shelf life and oil resistance. 
Special printing plates used are com- 
patible with the inks. 





DO YOU HAVE a new polyethylene product or 
development you'd like the industry to know about? 
Make it routine to send your information on new 
developments to U.S.1. POLYETHYLENE NEWS. 
Address | 
U.S.1. POLYETHYLENE NEWS, U. S. Industrial 
Chemicals Co., Division of National Distiliers and 
Chemical Corp., 99 Park Avenue, New York 16, N. Y. 














NOW. . VIRGIN 
FOR INJECTION © 


26/ 


DIRECT FROM 


U.S.I. Sets Record Low Price for Virgin PETROTHENE® Polyethylene Resins With Melt Index and Flow 


Properties Designed For Injection Molding Toys, Housewares, Novelties. 


There’s no doubt that 26¢ is an attractive price for 
injection molding polyethylene resin. But it takes 
more than just a low price tag to make a bargain. 
U.S.1.’s new PETROTHENE polyethylene resins are 
good buys at 26¢ because you get quality virgin 
injection molding resins with well-defined proper- 
ties ... you are dealing directly with the producer 
. . and the producer — well-known and long-estab- 
lished — puts his reputation behind the resins. 


YOU GET QUALITY. PETROTHENE 117 and 213 polyeth- 
ylene are virgin resins developed exclusively for 
injection molding applications — housewares, toys, 
novelties. 

PETROTHENE 117 produces moldings of good appear- 
ance, extreme toughness and high gloss. Molded 
items have a low to medium stiffness. 

PETROTHENE 213 is recommended where greater 
stiffness is desired. Molded items have excellent 
appearance, good toughness and very high gloss. 


YOU GET VIRGIN RESINS. PETROTHENE 117 and 213 
polyethylene resins are pure, unreprocessed mate- 
rials which you can purchase only from the manu- 


facturer — U.S. Industrial Chemicals Co. Their 
properties, shown in the accompanying table, are 
clearly defined. 


TOPS FOR INJECTION MOLDING. Both PETROTHENE 
117 and 213, with desirable melt index of 8.0, are 
high flow polyethylenes. You can operate on short 
cycles and achieve high economical rates. If you 
mold colored items, you’ll find both resins easy to 
pigment by either dry blending or homogenizing. 


YOU DEAL WITH A WELL-KNOWN MANUFACTURER. U.S. 
Industrial Chemicals Co., a prime manufacturer of 
polyethylene resins, is the world’s second largest 
producer of this important plastic. U.S.I. conducts 
an extensive program of basic and application re- 
search on polyethylene. As a result, the company is 
continuously developing new resins with superior 
properties and improving application processes for 
these materials. 

U.S.1. has built its reputation for quality, relia- 
bility and service as a producer of chemicals and 
resins for over half a century. This reputation 
stands behind every shipment. 
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~ POLYETHYLENE RESIN 
~ MOLDING AT 


POUND 


THE PRODUCER 


For more information on PETROTHENE 117 and 213, write for Tech- 
nical Data Sheets. To order resin, contact your nearest sales office. 


PROPERTIES OF U.S.I. 26¢ PETROTHENE VIRGIN POLYETHYLENE RESINS 


Density 


Melt index 


Characteristics of Moldings 





g/ wem 


g/ 10 min. 





PETROTHENE 117 917 





PETROTHENE 213 923 
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Appearance Toughness Gloss 
good extreme 
excellent good 


high 
very 
high 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 





POLYETHYLENE 
PROCESSING TIPS 


Series Vi, No. 1 


HOW TO DETERMINE 
OPTIMUM BLOW-UP RATIO 


In blown film extrusion, blow-up ratio is the ratio 
of the diameter of the film “bubble” to the diam- 
eter of the extruder die. It’s much easier to mea- 
sure the width of the lay-flat tube after it has 
passed through the nip rolls than the diameter of 
the inflated bubble. And since the two are related 
by simple geometry, blow-up ratio can be cal- 
culated easily from the formula: 
Blow-up ratio = 0.637 x lay-flat width 


die diameter 


The best possible balance of film properties for 
a given polyethylene resin can be obtained with 
a 2:1 to 2.5:1 blow-up ratio. This recommenda- 
tion is based on studies at U.S.I.’s Polymer Serv- 
ice Laboratories, combined with field experience 
of U.S.I’s Technical Service Engineers. 


Effect on Specific Film Properties 


In the U.S.I. studies, six general-purpose film- 
grade polyethylene resins were extruded under 
comparable conditions at blow-up ratios of 1:1, 
1.5:1, 2:1, 2.5:1, 3:1, and 3.5:1. The properties 
of these resins varied over a rather wide range. 
Yet, as blow-up ratio was increased, the effect on 
specific properties was similar for all six resins: 


Transmittance increased 12 to 16 units (Fig. 1). 
PETROTHENE® 112, for example, had a 60% 
transmittance at 1:1 blow-up ratio and 72% 
transmittance at 3.5:1. 


Gloss, measured at a 60° angle, increased 1.2 to 
2.5 units (Fig. 2). The average was 7.1% at 1:1 
blow-up ratio and 9.3% at 3:1. 


Haze decreased significantly (Fig. 3). Average 
decrease was 3.5 to 4.5 units. 


Impact strength improved (Fig. 4). 


FIGURE | FIGURE 2 
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BLOW-UP RATIO 


While these tests seem to indicate 3:1 or higher 
as an optimum blow-up ratio, this is not the case. 
Note how other essential properties are affected 
by an increase in blow-up ratio: 


Straight line tear, the tendency of film to tear in 
a straight line, is reduced significantly. 


Elmendorf tear strength decreases significantly 
above a 2:1 blow-up ratio. 


Yield strength decreases slightly. 


Break point increases in the transverse direction 
and decreases in the machine direction. 


Tendency to wrinkle may be a serious problem 
above a 2.5:1 blow-up ratio. 


How To Increase Blow-Up Ratio 
Because film lay-flat width is almost always pre- 
determined, blow-up ratio is ordinarily increased 
by using a smaller die diameter. True, this re- 
sults in a slight decrease in output; however, in- 


creasing screw speed will usually compensate 
for most of this decrease. 


What Blow-Up Ratio Should You Use? 
Extruders now producing blown film at a blow-up 
ratio below 2:1 should consider increasing it if 
they desire improved optical properties and high- 
er impact strength. Also, companies entering 
the field should consider blow-up ratio before 
deciding which size dies to buy. 

Of course, other factors may be involved. If 
you have questions on specific problems, we sug- 
gest you seek advice from U.S.I. Technical 
Service Engineers. 


FIGURE 3 
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SPEEDS PRODUCTION 
IMPROVES QUALITY 
CUTS COSTS 


MAKES DIFFICULT 
MOLDS EASY 
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The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 
is also now available as standard equipment on new Impco machines. 
Its use gives you: 

e Raw material savings e Increased mold area 

e Increased capacity @ Simplified nylon molding 

@ Reduced molding pressures e@ Fewer rejects 
Ask for Bulletin P-127 for more information. 


IMPROVED 


® MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


MANUFACTURERS OF IMPCO PLASTIC MOLDING MACHINES 





the few extra pennies that buy next year’s vinyl business 


We believe that these few pennies, invested in the right 
plasticizer, buy next year’s vinyl business . . . the repeat 
business that stems from confidence in the consistent 
quality and performance of your product. 


Why? Because these few additional pennies buy a 


proven low-temperature winner... Plastolein 9058 DOZ. 
We'll admit that cheaper low-temperature plasticizers 
appear tempting. But do they warrant putting the future 
of your business in jeopardy? 


With time-tested Plastolein DOZ you are sure of last- 


es 


$y 


ing low-temperature flexibility . . 
light stability 
“hand” .. 


. excellent heat and 
.. . low volatility . . . unusually good 
. all the qualities that lead customers to buy 
(and buy again) with confidence. Isn't this your strongest 
appeal for next year's vinyl business. .. your best assur- 
ance of continued profit? 

If you are not familiar with Plastolein 9058 DOZ, send 
for evaluation samples or full information today. Write 
Dept. F-2. 


PLASTOLEIN® PLASTICIZERS 


ORGANIC CHEMICAL SALES DEPT., EMERY INDUSTRIES, INC., CAREW TOWER, CINCINNATI 2, OHIO 


VOPCOLENE DIVISION, LOS"ANGELES — EMERY INDUSTRIES (CANADA) LTD., LONDON, ONTARIO — EXPORT DEPARTMENT, CINCINNATI 
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EDITORIAL COMMENT 





The price 
is NOT right! 


Year-end business reviews in newspapers and general magazines 
carried headlines saying “Prospects for 1961—upswing in second 
half.” 

Oh, happy second half! 

Upswing in what? In volume? In employment? In profits? In 
prices? 

If there is no basic improvement in the price behavior of the 
plastics industry in 1961 as compared to 1960, no matter how high 
sales volume goes, profits will be pitiful. 

The price of vinyl dropped from 30¢/lb. to 182 ¢ in three years. 
Polyethylene dropped from 35¢ in 1957 to 274%2¢ (more or less) 
now. Polystyrene dropped from 25¢ to 18%¢ in the same period. 
And beneath the listed prices there is always wheeling and dealing 
in costly pennies. 

These price drops cost the plastics industry at least an estimated 
$50,000,000 in these three years. The profits on this dollar volume 
disappeared—profits that could have been used for research, mar- 
ket development, promotion, and construction of new plants to 
replace obsolete ones. 

The life of a resin or compound, from laboratory conception 
through production and application to obsolescence, historically 
has been between 5 and 7 years. Without reasonable profits, how 
shall we get new materials? 

Admittedly while metals and other non-plastics materials have 
been going up in price or have held prices firm, and the prices of 
plastics have been going down, some applications have switched 
to plastics; and even more have switched from one plastic to 
another. But price was not the whole reason in either case. 

The main reason was the development work done to improve 
plastics, the engineering and design services offered. Without 
sound profits how can this work continue? 

We're all for an upswing in any part of 1961. Let’s start with 
an upswing in prices! And let’s be realistic about it. 


lS a 





=> Modern Plastics Executive and Editorial Offices: 575 Madison Avenue, New York 
¢ 22, N.Y. Tel.: PLaza 9-2710; TWX: NY 1-3063; Cable address: BRESKINPUB. 
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CASE stupDy +1—Largest filament-wound tank 


lea manufacturers who have found a perfect 
solution to some of their more pressing corrosion 
and maintenance problems in the use of rein- 
forced plastics industrial equipment laid a whop- 
ping 742 million dollars on the line in 1960 to 
justify their faith in the material. For a market 
whose total dollar value five years ago was prob- 
ably in the low thousands, this is not only good 
growth—it’s fantastic! 

Reinforced plastics are no longer specialty 
materials for specialty applications; in industry’s 
eyes, they have finally achieved the status of 
standard materials of construction on a par with 
metals and woods. And reinforced plastics are no 
longer limited to simple piping and ducting sys- 
tems. Today, the sky’s the limit: fume stacks 
that rise 200 ft. in the air, storage and processing 


tanks with capacities up to 20,000 gal., fan hous- 
ings that stand 1114 ft. high. And there are more 
exciting applications to come! 


Economics—plus function 


Reasons for the upsurge in industrial use of 
reinforced plastics are not difficult to find. In 
terms of corrosion-resistance alone, they offer a 
degree of versatility that conventional materials 
find themselves hard-pressed to match. For po- 
tential industrial users, here’s a benchmark as to 
how effective this resistance is: In a metallurgical 
refining operation involving hydrochloric acid 
fumes, unlined steel ducting lasted less than 1 
week, metal alloys did a little better and lasted 
for a little over a month, rubber linings extended 
the service life to six months, and then came re- 
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Better combinations of resins and reinforcements, new molding 


and assembly techniques, new engineering give us now 


|ANT 
me PLASTICS 
FSTRUCTUR 


a 


MEASURING 20 ft. in length and 12 ft. in 

diameter, storage and shipping tank is claimed 

to be the largest filament-wound commercial 

structure. Tank, which weighs about 1500 Ib., 
} is made by winding epoxy-saturated glass fila- 
} ments over a rotating steel mandrel. 


inforced plastics—still intact and operative after 
three years of service! 

When corrosion resistance is stacked up against 
the economics of the reinforced plastics struc- 
tures, the picture becomes even more inviting. 
In some of the smaller size units, initial costs are 
considerably lower than they would be in metal. 
Let’s take a 1000-gal. tank as an example. Rep- 
resentative figures indicate that a tank of this size 
in reinforced plastics can be had, completely in- 
stalled, for $800. Contrast this with a stainless 
steel tank that would be installed for a minimum 
of $2000. 

In larger sizes, of course, the margin dwindles 
and initial costs of a reinforced plastics structure 
may be the same or even slightly more than met- 
allic structures. But here the more indirect factors 
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take over—lighter weight, minimal maintenance 
requirements, easier installation and repair. And 
when all these factors are totalled up, plastics are 
the odds-on favorite to wind up as the lower-cost 
product. In more specific terms, here is how these 
hidden cost factors would break down: 

1) As a rule-of-thumb, reinforced plastics 
structures for industry weigh from 35 to 40% 
less than metal or wood. For standing units, e.g. 
fume stacks, lighter weight means simpler, less 
costly supporting construction. For transportation 
or shipping tanks, the economics are even more 
pronounced. One manufacturer offers this critique: 
by going to reinforced plastics for a trailer tank, 
he traded in his 3000-gal.-capacity rubber-lined 
steel tank for a 3400-gal. RP tank of equivalent 
gross weight. With the extra 400-gal. capacity thus 








CASE sTUuDY +2—fume 


scrubber... 47 ft. high 


MAIN SHELL of fume scrubber is molded in one piece by hand layup. It weighs one- 
tenth to one-seventh as much as steel predecessor, and it handles 42,000 cu. ft./min. of 


highly corrosive, dust-laden air. 


achieved, this firm can transport an additional 
2 million Ib. of its products annually—and at the 
same operating costs! 

2) Maintenance is practically eliminated and 
so is downtime (a particularly sore point in 
American industry’s current profit squeeze). How 
effectively this is done is perhaps best illustrated 
by the 10-ft.-high polyester-glass processing tank 
described below. In one application involving 
contact with dilute hydrochloric acid and sulfuric 
acid, at the end of a 5-year period, the mainte- 
nance cost alone for a lead-lined steel predecessor 
was enough to pay for a new plastics tank. 

3) Installation is simple. Using available adhe- 


sive or cold set bonding techniques, welding, or 
other assembly methods, reinforced plastics can 
be expected to cut installation costs by as much 
as 30 percent! Where the huge sizes involved can 
make transportation a problem, it is possible to 
furnish the structure in smaller molded sections 
that can be erected in the field—and bonds are 
as strong as the structural parts themselves. 

4) Refinements in resins—with particular em- 
phasis on the polyester and epoxies—and in re- 
inforcing materials has given RP a versatility that 
few other materials can match. You can specify 
fire-retardant resins for applications where burn- 
ing might be a problem. You can design trans- 


CASE STUDY #3—/0-year service...no repairs 


A GLASS-REINFORCED 
polyester tank weighs only 
3900 Ib., yet has strength 
and rigidity mecessary to 
support an 18,000-Ib. load of 
lead pipe used for carrying 
live steam. Pipe is coiled in- 
side tank, and is supported 
by molded-in brackets. Tank 
top with molded-in con- 
nectors is at top right. 





CASE STUDY +4—Fume stack pays for itself every 76 months 


RISING 200 ft. in the air (and measuring 5 ft. in di- 
ameter), phenolic-asbestos stacks are used to carry off 
wet sulfur dioxide fumes. Stainless steel stacks pre- 
viously used lasted only eight months; reinforced 
plastics stacks are now entering the seventh year of 





service in this application. 


lucency into a reinforced plastics tank so that the 
level of the liquid stored is always visible—no 
external glass gages are needed. You can orient 
your reinforcements to put the greatest strength 
in the direction called for by the application 
(the filament winding techniques described below 
are an important development in this area). You 
can play up the material’s insulation characteris- 
tics to eliminate any need for accessory equip- 
ment, e.g., to prevent “sweating” in a duct. You 
can use special fiber overlays where special prob- 
lems exist (e.g., one manufacturer uses a special 
veiling of Orlon fibers to increase resistance of 
a glass-polyester tank to hydrofluoric acid). 
What has probably given the giant reinforced 
plastics structures their biggest boost however, 
is the number of successful case studies that have 
already cropped up in a broad spectrum of 
American industry. In some areas, reinforced 
plastics structures have stood the acid test of 


CASE STUDY #5— 
Huge fan handles acid fumes 


POLYESTER-GLASS FAN HOUSING is made 
by hand layup in sections to facilitate ship- 
ping; is easily assembled in customer's plant. 
Coated metal tanks previously used required 
constant—and expensive—maintenance and 
care (e.g., cutting out corroded areas, welding 
new plates in place). Reinforced plastics hous 
ings are maintenance free. 





CASE sTUuDY +6— Savings up to 60% 


time—with service up to 10 years—and with 
hardly any incidence of failure. In others, the use 
of plastics structures for industrial purposes is a 
relatively new concept—but one that is being 
tested under the most severe and rigorous condi- 
tions that industry could dream up. Described 
below are seven of these case studies. Potential 
users can find much in them to indicate why and 
how reinforced plastics have pushed into this 
fabulous new market. 

Case Study #1: A series of tanks, 12 ft. in 
diameter and 20 ft. high, for storing, shipping. 
or processing oils, chemicals, fertilizers, food- 
stuffs, or potable liquids is now being made by 
filament winding—and claimed to be the largest 
commercial structures to be made to date by 
this technique. As such, they are indicative of 
how far filament winding has come since it was 
first developed for pressure bottles and torpedo 
tube launchers—and how far it still has to go. 

The tanks weigh about 1500 pounds. By con- 
trast, a steel tank for the same type of application 

STEEL CABLE riding freely in slotted ver- weighs 10,000 pounds. And although initial ma- 
tical seams is used to carry hoop stresses in terials costs are similar, the reinforced plastics 
a line of reinforced plastics tanks, which Pies 3 ; 
range in capacities up to 2000 gallons. These tank represents significant savings in transporta- 
tanks cost 5 to 20% less than rubber-lined tion costs to the site. Of course, its corrosion re- 
= pease Marge Sire egy Po ney Bs sistance properties are also invaluable in terms of 
can be set up easily in the field, even in longer service and reduced maintenance costs. 
narrow areas like the one illustrated here. The shell of the tank is fabricated by winding 
epoxy-saturated filament glass roving over a ro- 
tating steel mandrel, using precise helical patterns. 
In this way, tensile strengths up to 90,000 p.s.i. 
can be obtained and a constant state of tension is 
, , maintained in the finished cylinder. The shell, 
Storage bottles...4% ft. in diameter still on the mandrel, is cured in a large oven for 
about 4 hr. at 300° F. Following cure, the shell 
is stripped from the mandrel by a special hy- 
draulic ram system. 

The deck and bottom of the tank are fabricated 
from the same material in flat form. A cylinder 
of epoxy-glass is wound in the same manner as 
the shell. Before curing, however, the cylinder 
is split from the mandrel and placed in a forming 
and curing pressure-type mold which give it its 
final shape. The deck is placed over the mandrel 
used for the shell so that it (To page 158) 


CASE STUDY *7— 


FILAMENT WINDING TECHNIQUES create 
a spherical pressure vessel for air/gas storage 
with a volumetric capacity of 10 cu. feet. High 
strengths made possible by technique result in 
vessel that can handle up to 5000 p.s.i. working 
pressures. Inside diameter is 51 inches. 
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Pe as who have cast a jaundiced eye on 
the possibilities of ever using blow-molding tech- 
niques for producing parts longer than 2 or 3 ft. 
are now looking with wonder on what is claimed 
to be the largest single commercial piece thus 
far blow molded: the body of a toy pedal racing 
car of high-density polyethylene which measures 
55 in. long and close to 2 ft. high in its deepest 
sections. For the toy industry, the blow-molded 
body implies a revolutionary new concept in 
wheeled goods design; more important, to those 
other industries that have expressed interest in 
blow molding, it means that size is not the for- 
midable problem it may once have seemed. And 
the equipment used for the car body is being 
readied to produce carboys in capacities up to 70 
gal. (in the round) and 90 gal. (in the square). 

The polyethylene car body is turned out as a 
single hollow piece on a custom-built extruder- 
blow molder. Net weight of the blown body, after 
the excess parison material has been snapped off 
either end, is 14 pounds. 

Following blow molding, the body is finished in 
three steps: 1) silver paint for the trim is sprayed 
on (the body itself is produced in an_ integral 
bright red color); 2) the opening for the cockpit 
(running from the seat around to the steering 
wheel) is routed out; and 3) all the necessary holes 
and slots to provide for the attachment of wheels, 
chain drive, pedals, etc., are die cut out in a single 
operation on a special jig. The body is then ready 
for assembly. 

Carrying the plastics theme throughout the re- 
mainder of the toy car, the wheel rims are molded 
of high-impact styrene, as is the kick panel guard 


for the side-mounted chain drive; the steering 
wheel is high-density polyethylene; hub caps are 
of metallized molded polypropylene; and all bear- 
ings are molded of nylon. 

Corrugated ribbing molded into the bottom half 
of the car body (see photo, below) provides an 
extra measure of rigidity and strength. And the 
resiliency of high-density polyethylene, coupled 
with the fact that blow molding permits the body 
to be designed as a fully enclosed one-piece unit, 
offers a riding safety that metal-wheeled goods 
would be hard pressed to match. Other advantages 
of the plastic body: it is waterproof and rust- 
proof and there are no sharp edges on which the 
child can injure himself. 

Result: a pedal racing car that effectively com- 
bines ruggedness with maneuverability and light 
weight (the fully assembled unit weighs out at 
45 Ib.)—and at a sales price of only $35. 


Credits: Irwin Corp. Nashua, N. H., markets the De- 
Luxe Racer and molds the body and other plastics parts 
itself. High-density polyethylene supplied by Celanese 
Plastics; high-impact styrene by Dow Chemical Co. 
(for the wheel rims) and by Foster Grant (for the kick 
panel); and polypropylene by Hercules Powder Co. 


COCKPIT is cut out of the blow-molded shell, mak- 
ing possible a car with one-piece body construction. 
Note the stiffening ribs molded into the bottom half 
of the shell for extra rigidity and support. 





If your product calls for extremely vivid hues, the new light-stable, 


heat-resistant fluorescent pigments may be the answer. 


Here's how to do it— including formulations and cost factors 


How to use the new 


7 nere’s good news for plastics processors: 

Fluorescent pigments—those brilliant hues that 
can make a finished product up to four times 
brighter than regular organic colorants—have 
now been so improved in light stability, heat re- 
sistance, and other properties that they are being 
used today successfully in a variety of molded 
plastics products, films, and coatings. 

The heightened visibility they impart to the 
items in which they are incorporated is usually 
sought for one of two basic reasons: 1) improved 
function of the end product (safety clothing, out- 
door display banners, warning signs, marine 
buoys, for example); and 2) eye-catching mer- 
chandising appeal (toys, small household gadgets, 
and packaging containers, for example). The new 
fluorescent pigments have chalked up successes in 
both fields. 

But how can molders and.other plastics proc- 


essors make maximum use of these colorants for 
added product features? Does their use involve 
special production problems? How do they com- 
pare in light resistance to fluorescent pigments 
offered several years ago? How about costs—do 
they significantly increase the price of a plastics 
product? These are typical of the questions 
molders and other industry representatives are 
likely to ask about fluorescent pigments. Here are 
the answers, based on experiences of end-users 
and pigment suppliers. 


Where to use them—and where not 


Because of the high intensity of the fluorescent 
colors, their application in plastics should be 
based on careful evaluation of the end product 
and how it will be used. Bright colors are ob- 
viously an advantage for such products as play- 
balls, toys, and marine markers. On the other 


SAFETY APPLICATIONS represent one of the 
prime uses of fluorescent pigments in plastics. Typical 
end products include vinyl-coated fabric for hat, 
jacket, and gloves at left, and RP helmet, below. 


Photos: Lawter Chemicals Inc. 





flucrescents 


hand, they might be expected to have more limited 
acceptance for various household items. Con- 
sideration should also be given to whether or not 
the product will be continuously exposed to bright 
sunlight. Although today’s fluorescent pigments 
have been greatly improved, light resistance can 
still present a problem. 

For example, a Chicago producer of fluores- 
cent injection-molded acrylic numbers and letters 
reports that under continuous exposure to bright 
sunlight, the numbers may fade noticeably within 
eight months or so, whereas in a shaded location 
they appear to retain their original glowing bril- 
liance for years. As a benchmark, it may be said 
that the lightfastness of some fluorescent pigments 
available today compares favorably with that of 
many conventional organic pigments. 

Fluorescent pigments may be used effectively 
with most thermoplastics, including all types of 
polyethylene, acrylic, the cellulosics, regular and 
impact grades of styrene, many types of polyvinyl 
chloride, and even nylon. Successful results also 
have been obtained with a number of the poly- 
ester resins. 

Only minute quantities of the colorant are re- 
quired for effective results. In polyethylene or 
polystyrene, as little as 42% pigment, well dis- 
persed, will yield a high-visibility effect signifi- 
cantly brighter than the brightest regular colorant. 
Other plastics may require a higher degree of 
pigmentation, depending upon such factors as 
opacity and thickness. 

When used in clear materials, such as general- 
purpose styrene and acrylics, the transparency of 
both the pigments and the resins themselves pro- 
duces a pleasing edge-lighting effect. This prop- 
erty is put to work in one firm’s injection-molded 
acrylic numbers and letters which it places against 
a white styrene background for use in house num- 
ber panels and signs. 

However, this full-face fluorescent effect also 
may be obtained in clear plastic materials. This is 
accomplished by the addition of such fillers as 


FEBRUARY 1961 


FLUORESCENT PIGMENTS in plastics com- 
positions add to visual appeal of end products. 
Sheet illustrated was compounded and extruded 
by Gering Plastics, using fluorescent pigments 
by Lawter Chemicals Inc. 


silica gel, calcium carbonate, or talc, which are 
used in approximately equal amounts with fluor- 
escent pigments. 


How to mix them 


Fluorescent pigments, supplied in the form of 
soft, finely ground powders, present no special 
mixing or compounding problems. In general, 
they may be used much like other organic pig- 
ments in plastics applications: Resins can be dry- 
colored or the pigments may be used as disper- 
sions and pastes. 

Pigment concentrations may be as low as 42% 
of a molding compound. However, in extremely 
thin sections or where the absolute maximum in 
color intensity and weather resistance is needed, 
concentrations as high as 35% may be required. 
Generally, according to one major supplier of 
these pigments, a concentration of 1 to 2% is a 
good starting point. Depending upon the con- 
centration required, their use may increase the 
cost of the finished molding material by from 3¢ 
to 25¢ per pound. 

The extremely fine particle size and other char- 
acteristics of these colorants make them compar- 
able to the best organic colors in dry coloring 
operations; and most suppliers of the “unit” types 
of dry colorants offer them as part of their stand- 
ard lines in the form of an easily handled concen- 
trate. In cases calling for extremely critical dis- 
persion, addition of the pigment to’ the molding 





Plastic Toy & Novelty Corp. Bottom photo: Lawter Chemicals Inc. 
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MERCHANDISING ADVANTAGE of eye- 
catching fluorescent hues is recognized by man- 
ufacturers of such toys as those above. Children 
“go for” the bright colors, and fluorescents stand 
out in self-service displays 


material may be handled by compounding. Many 
suppliers also offer standard or custom resins pre- 
colored with fluorescent pigments. 

Like other organics, fluorescent pigments are 
somewhat sensitive to prolonged high processing 
temperatures. Thus, for maximum effectiveness 
when used with plastics, the heat history of the 
material should be kept as low as possible con- 
sistent with efficient molding cycles. Although 
molding and extruding temperatures above 400‘ 
F. are satisfactory when using the fluorescents, 
lower temperatures are desirable, especially with 
the less temperature-resistant reds and oranges. 


How to color vinyls 


Excellent color and brightness can be obtained 
in vinyl plastisols, organosols, calendered film, 
and molded articles through the use of properly 
selected fluorescent pigments. Fluorescent-colored 
vinyls also have better light stability than some 
other types of plastic resins, because some pig- 
ments offered for vinyls by the basic fluorescent 
color suppliers contain an ultraviolet light ab- 


sorber (¢.g., tin mercaptan) which is said to give 
the finished product improved light resistance. 
Still, pigment suppliers recommend outdoor ex- 
posure or Weatherometer tests to determine 
whether the light stability of a given formulation 
is acceptable. 

With vinyls, according to one source of the 
fluorescent pigments, the concentration of pigment 
can range from 1% to 35%, depending upon the 
thickness of the article or film and the degree of 
light stability desired. This company suggests 
20% as the highest practical working content for 
vinyl plastisols and 30 to 35% for organosols. 
Dispersion in plastisols and organosols in most 
cases can be accomplished by simple stirring; pre- 
dispersion in plasticizers is not necessary. 

A typical plastisol formulation, such as that 
given below, can withstand processing tempera- 
tures of 350 to 400° F. for periods of from 5 
to 20 min. without loss of brightness: 


Geon 121 (B. F. Goodrich Chem.) 
Dioctyl phthalate 

Dioctyl adipate 

Epon 828 (Shell Chem.) 
Fluorescent pigment 


52.0 parts 
13.5 parts 
13.5 parts 
3.0 parts 
18.0 parts 


Another suggested vinyl plastisol formulation 
includes 94.5 parts clear rigid plastisol, 2.5 parts 
of talc, and 3 parts of the finely powdered fluores- 
cent pigment. Such a formulation would be milled 
and deaerated before using, then fused at 350° F. 
for 5 to 10 minutes. 

According to one company specializing in vinyl 
compounding, use of fluorescent pigments in 
plastisols may require added attention to these 
factors, all of which are controllable: viscosity 
stability; excessive temperatures (which may af- 
fect the shade of color); and ultraviolet stability, 
crocking, and bleeding. 

One supplier of fluorescent pigments outlines 
the following procedure for handling them in 
conjunction with vinyl chloride: 

“Plastisols or organosols are prepared by mix- 
ing the ingredients in a heavy-duty mixer having 
high shear rather than high speed. The vinyl resin 
is added in portions to a mixture of plasticizers 
and stabilizers, with mixing continued until a 
uniform paste is obtained. Thereafter, the pig- 
ment is added in portions and folded quickly into 
the plastisol with slow stirring until a paste, free 
of agglomerates, is obtained. Deaeration, if neces- 
sary, should be carried out at this point.” 

This company states that with the use of high 
pigment loads and/or non-migrating plasticizers, 
the addition (To page 166) 
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POLYETHYLENE foam 
slabs of 1%-in. thickness 
form safety cushion atop 
the hard concrete rim of 
trampoline pit. In this ap- 
plication, an outgrowth of 
the nation’s newest sports 
fad — group jumping — PE 
foam’s resiliency, weather ™ 
resistance, and easy bond- 


replacement for film-en- 
veloped foam rubber. 


ae the fact that foamed 
polyethylene (PE)—unlike its solid 
counterpart—can easily be adhesive- 
bonded to various materials, a manu- 
facturer of trampolines has found a 
unique way in which to put the ex- 
cellent shock absorbing characteristics 
of the foam to work. Prospective users who have 
been considering possibilities for the new low- 
density cellular polyethylenes—beyond their cur- 
rent applications in gasketing, insulation, and 
buoyancy—would do well to study this one. 

As set up for group jumping—the latest Ameri- 
can sports fad—the trampolines are erected over 
pits dug into the ground and are supported by 
springs attached to metal fastenings sunk into the 
concrete set around the rim of the pit. The 
problem lay in finding a cushioning material that 
could be laid over this hard rim. Originally, the 
manufacturer used a 4-in. slab of foam rubber 
sewed into a plastic film covering for protection 
from exposure to sun or rain. The foam rubber, 
in its plastic envelope, then had to be strapped 
on or bolted down over the concrete. 

When the decision was made to switch over to 
a plastics foam, the manufacturer and fabricator 
ran through the list of available materials and 
eventually settled on a 1'%-in.-thick slab of PE 
foam in densities of 1.7 to 2.1 lb./cu. foot. 
Reasons for the selection: 1) the PE foam in 
thicknesses of 14% to 2 in. provided the same 
degree of shock absorbency as other foams in 
thicknesses of 3 to 4 in.; 2) the outstanding mois- 
ture resistance of the material eliminated any 


THE 


Photos, Rubber & Asbestos Corp. 


need for a covering; and 3) thanks to 
the cellular structure of the foam, ad- 
hesives could be used to effect a firm 
bond between foam and concrete. 

In production, the PE foam slabs 
are cut by band saw into sections 9 ft. 
long and 12 in. wide, with mitered cor- 
ners. To install, adhesive is simply brushed on the 
corners and the two sections of foam are pressed 
together by hand. The underside of slab and 
the concrete surface are also brushed with ad- 
hesive and the slab is pressed into place. There is 
an added advantage that derives from the use of 
PE foam. Previously, the plastic envelope that 
covered the foam rubber would wear away, ne- 
cessitating the replacement of the entire slab. 
With the PE foam, as segments wear, they are 
simply cut out and a new piece bonded in place. 
Credits: Ethafoam polyethylene foam—by Dow Chemical 
Co.; Bondmaster G590 adhesive—by Rubber and Asbes- 
tos Corp., Bloomfield, N. J.; foam slabs fabricated and 
supplied by Markel Rubber Products Co. Inc., Bronx, 


N. Y., for the MacLevy Leap-N-Bounce Corp., New 
York, N. Y.—End 


ADHESIVE BONDING of PE foam cushion is accomplished 
with double-coatings: on concrete surface and underside of 
slabs, pre-cut to size, and on both edges of mitered corners. 
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Trailer 


TRANSIT is used to check 
alignment of aluminum tem- 
plets used in making plaster 
patterns for RP molds. Hori- 
zontal vertical align- 
ment of each templet is 
made by fasteners at floor 
level; rods serve as anchor- 
age for hardware cloth. 
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REVOLUTION IN TRANSPORTATION: 


The reinforced plastics 


TAKING ITS CUE from the 
success of reinforced plastics 
honeycomb _ structures’ in 
military aviation, Holiday 
House Inc., Medford, Ore., 
has now brought these design 
concepts down to earth and 
applied them to a line of de- 
luxe traveling trailers—and 
at a price competitive with 
conventional units! 

The idea is an intriguing 
one: how to translate the 
involved in creating high-strength, 
close-tolerance plastics military structures into a 
commercial production job—within the broader 
limits the latter allows and without sacrificing any 
of the quality of the former. Holiday House’s suc- 
cess with the idea has implications that can have 
an important bearing on other potential markets 
for reinforced plastics in transportation. 

Of course, the very fact that a producer of 
high-quality trailers goes to a reinforced plastics 
body (after starting out in business with conven- 
tional wood-aluminum construction) represents a 
milestone, and the added fact that the resultant 
plastics product is competing successfully on both 
a price and performance basis with these well- 


Design Pat. Pending 


principles 


This article is based on information supplied by Robert 
Brian Brophy, who served as plastics consultant to 
Holiday House Inc., and to Industrial Design Affiliates. 


established and long-accepted materials is note- 
worthy. Of interest, too, to anyone contemplating 
a move into reinforced plastics is the speed with 
which a newcomer to this field was able to get 
into production: It took just six months, using 
part-time help from local aircraft and missile 
plants, to obtain a complete set of production 
molds and assemble the prototype. All these fac- 
ets are important. But it is in the why and how of 
this development that its true significance is found. 

One of the keys to Holiday House’s success was 
the design effort put into creating patterns for 
the molding job. 


Creating the plaster patterns 

If you can imagine a trailer sliced vertically 
down the middle, fore to aft, and each half then 
tipped over to rest upon the cut surface, you will 
have a picture of the two basic plaster patterns 
which were used. The foundation of each pattern 
was constructed of two parallel steel channels, 
leveled and lagged to the shop floor, and joined 
by steel angles welded to the channels at station 
intervals of 1 foot. Aluminum, rather than steel, 
sheets were used for templet stock; although 
aluminum is five times the cost of steel, it is 
easier to cut and file it to a precise line. 

The finished aluminum templets were set on 
edge at stations 1 ft. apart and held in place with 
all-thread steel rod, passed through each templet 
1 or 2 in. below the working surface and at in- 
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PLASTER PATTERNS near- 
ing completion begin to look 
like the trailer sliced down the 
middle. More than three tons 
of plaster went into making 
up the patterns on which were 
formed the 700 sq. ft. of RP 
molds used in making the pro- 
totype trailer. 


travel Gailer 


TWELVE MOLDS were made 
for the body of the trailer. 
Shown in photo: two for the 
roof (extreme right and left); 
one for each side panel below 
the windows (immediately to 
right and left of figure); two for 
front panels (behind figure); one 
for the door (at feet); two for 
rear panels (with circular insets 
for tail Jamp holes); and three 
(foreground) for panels that 
form upper sidewall. 





tervals of 6 to 10 inches. The rods afford an ex- 
cellent means of anchorage for the hardware cloth 
which is later laid down as a reinforcing bed for 
the plaster. 

A rough coat of plaster was then screeded over 
the wire cloth and coated with shellac. The shel- 
lac serves a double purpose: 1) it prolongs the 
workability of the finish coat by slowing the loss 
of its water content and, 2) the shellac acts as a 
parting medium, facilitating removal of faulty 
areas of finished plaster without any need for 
chipping into the rough plaster base. The finished 
coat of plaster was then splined over the rough 


LOWER HALF of trailer begins to take shape as RP parts 
are joined in initial stages of assembly on trailer chassis 
Note cracks between edges of panels; these seams will be 
filled in and covered by final painting. Longest seam, on 
roof, measures 20 feet. 
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coat with a flexible straight-edge drawn across 
the open spaces, using the exposed edges of the 
templets as guide rails. More than three tons of 
plaster went into the patterns. 


Making the molds 


After the patterns were completed, the mold- 
making began. For each mold, the plaster pattern 
was first polished and then treated with several 
applications of mold release. Over this was ap- 
plied the tooling gel coat—an epoxy resin highly 
filled with aluminum to a putty-like consistency 
and thoroughly mixed with hardener. 

The coat was permitted to gel before any cloth 
was applied in order to prevent subsequent migra- 
tion of the cloth to the surface of the tool, where 
its fabric pattern would be objectionable. Three 
plies of glass cloth were then laid on the gelled 
surface and impregnated with a fifty-fifty blend 
of two epoxy resins. The resins were blended to 
achieve a viscosity rating midway between their 
respective levels. In the smaller molds (e.g. for 
front panels), six plies of woven glass roving 
were needed to complete the lay-up; in larger 
molds (e.g. for the roof), eight plies of woven 
roving were added. 

The roof molds are the largest of the group; 
each is 24 ft. long, almost 5 ft. wide, and, at one 
end, 55 in. high. Each required the services of six 
laminators and one resin mixer for about 8 hr. 
to lay up the required 166 sq. yd. of glass roving, 
impregnated with 25 gal. of epoxy resin (waste 
and trim included). A finished roof mold, com- 
plete with its plywood base, weighs approxi- 
mately 600 pounds. 

The left and right lower side panel molds 
are nearly as massive. (To page 172) 


ASSEMBLED TRAILER awaits 
only glass for windows and interior 
fittings. Clamps hold inset wooden 
fittings to which non-plastics ele- 
ments (window frames, etc.) will 
be bolted. Light weight of trailer 
permits it to carry extra features 
such as air conditioning and inde- 
pendent electrical system. 
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A nylon housing 


for your product? 


Five manufacturers of 
portable electric appliances 
have housed them 


in this plastic—here’s why 


Photos, Du Pont 
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HOUSING FOR electric drill, molded in two 
parts of nylon 6/10 material, replaces alumi- 
num case. Switch was made to provide neces- 
sary properties to meet strict European insula- 
tion standards and thus provide export market 
for the tool. Choice of nylon may also make 
it unnecessary to redesign the equipment for a 


three-prong plug to meet imminent Underwrit- 
ers’ Laboratories standards here. 
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L ast year, just in time for the Christmas gift- 
buying season, a leading maker of electric shavers 
introduced a new model housed in molded nylon. 
To observers in the plastics industry, this decision 
carried major significance, especially in view of 
the fact that at least four other makers of portable 
electric appliances have also turned to nylon. 

It gave impetus to a trend that is moving nylon 
into areas beyond the relatively small-volume, 
small-size mechanical applications. No longer is 
the material limited to cams, bushings, and bear- 
ings. It has breached the market of big-volume, 
large-size components. 

The big question is “why?” It’s a simple ques- 
tion, yet the “because” involves many different 
factors. And each one points to the probable 
increased use of nylon for housing applications. 

A prime factor in its use is the good balance 
of desirable properties it offers: toughness, high 
impact strength, resistance to abrasion, high heat 
distortion point, and continuous service at high 
temperatures. 

In addition, nylon offers the processor general 
ease of molding and rapid cycling, once certain 
adjustments are made in molding procedures to 
account for nylon’s sharp melting point and mois- 
ture-absorbing characteristics. 

As a result, nylon can frequently represent at 
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SCHICK SHAVER now features a shatterproof 
nylon case. Nylon replaced melamine in this 
application because former’s greater impact 
strength, dimensional stability, and light weight 
could be had at little increase in cost when 
speed of injection molding and elimination of 
deflashing were taken into account. 


least one major advantage over other materials— 
plastic or non-plastic—with which it comes into 
competition for the appliance housing market. 

Of course, since these factors always existed, 
the second big question is: why the sudden ple- 
thora of nylon applications? Two recent develop- 
ments are generally felt to have played an im- 
portant role. One is price, which was dropped 
to 98¢/lb. last year; the other is the increasingly 
stringent standards, promulgated by Underwriters’ 
Laboratories and A.S.T.M., for appliance hous- 
ings, as they involve the use of materials with 
self-extinguishing and insulating properties. 

Here is how these factors, in various combina- 
tions in each case, won for nylon the selection 
as the basic material for the housing of six elec- 
trical appliances. 


Schick shavers: from melamine to nylon 


Perhaps the most significant application of ny- 
lon to small electrical appliances was the use of 
the material for the Schick 10-66 three-speed 


electric shaver. While nylon has always had heavy 
use in internal parts for shavers, this model (and 
two others in the firm’s line) is one of the first 
to use it for major housing components. In fact, 
one model in the line (Model 80) uses nylon for 
the basic case, as a side panel for the control 
buttons (also nylon) and the two whiskits, which 
give access to the shaving head for cleaning. 

In this application, injection-molded nylon re- 
places compression-molded melamine. The rea- 
sons, according to the manufacturer: in compari- 
son with melamine, nylon offers greater impact 
strength and good dimensional stability; and these 
characteristics could be had at little or no increase 
in cost. The switch to the faster injection-molding 
process and the elimination of deflashing opera- 
tions which were necessary with melamine, 
brought per-unit costs fairly close in line. 

Nylon also provided a merchandising advan- 
tage: light weight. The finished case for the 
Schick shaver weighs approximately 2 0z.—about 
25% less than the melamine housing. 


For top electrical insulation 

Nylon’s superior insulation properties were the 
basis for its selection in a portable electric power 
drill (see photos, p. 95)—as a replacement for 
die-cast aluminum. The maker, Millers Falls Co., 
Greenfield, Mass., had long been interested in 
the potential export market for such hand tools 
and had sought to double-insulate its products 
to conform with the rigid specifications of the 
European Commission for Electrical Equipment 
(CEE). The CEE requires that conventional mo- 
tor insulation in such tools be supplemented by 
secondary insulation of external metallic parts, 
e.g., chuck, spindle, and housing. The substitution 
of nylon for aluminum in the housing—and the 
substitution of a polycarbonate chuck for the con- 
ventional metal one—served to bring the com- 
pany’s product within European specifications, 
opening a broad new market. 

Now the switch to nylon housings may bring 
the company an added dividend at home. Some 
time ago, Millers Falls Co. learned that a pro- 
posed Underwriters’ Laboratories standard, 
scheduled to go into effect in July of this year, 
would require a three-prong plug (to insure 
proper grounding of current) on all power tools 
intended for home use. At present, such shock 
protection is required only on industrial tools. 

Because three-prong devices—and the outlet 
plugs needed for them—will not be in wide-spread 
use for several years, the company approached 
U. L. on the feasibility of re-writing its standard 
in terms of the double-insulation provisions of 
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the CEE; it is understood that U. L. is now con- 
sidering this as a perfectly acceptable alternative 
safety provision. 

The double-insulation feature of the nylon 
housing has been turned to good merchandising 
advantage by Millers Falls Co. It has dubbed its 
product “Safe-T-Drill” and stresses its shock- 
proof qualities in its advertising. 

Added advantages of the new nylon housing 
listed by the drill manufacturer are: flame resist- 
ance, comfortable “feel” in cold weather, and a 
¥2-lb. reduction in weight. 


Flame-resistant soldering gun 


Another tool for the do-it-yourself market now 
housed in nylon is a light-duty soldering gun 
made by Portable Electric Tools Co., Geneva, Ill. 
With the introduction of this new tool, the com- 
pany has added a consumer item to its established 
line of large, metal-housed soldering guns for in- 
dustrial use. The nylon component is said by the 
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\GLASS-NYLON design for spray gun 

permitted redesign of tool to incorpo- 
rate feed hose in out-of-the-way posi- 
tion in butt of gun. Nylon material 
also provides good resistance to im- 
pact and corrosive spray fluids. 


FLAME RESISTANCE and high im- 
pact strength won nylon the nod for 
housing of new soldering gun for do- 
it-yourselfers. Nylon’s electrical insu- 
lation standards won Underwriters’ 
Laboratories approval, while high 
gloss added merchandising appeal. 
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maker to conform to U. L. standards on elec- 
trical insulation and flame resistance, and provide 
sufficient impact strength to protect the 
transformer-type heating element of the tool from 
impact shock. In addition to the two-piece 
housing, the gun features a molded nylon trigger. 


Clipper and can opener 


Not any one outstanding property, but again 
a “balance” of desirable characteristics, was re- 
sponsible for the choice of nylon 6 for housing 
two products of the Supreme Products Corp., 
Chicago. Introduced a little over a year ago by 
the firm were a nylon-housed electric can opener 
and an electric hair clipper for home use. Supreme 
Products lists these advantages as resulting from 
nylon’s “balance:” high impact strength, good 
surface gloss, and hardness combined with ease 
of molding. The material’s heat insulation and 
self-extinguishing characteristics also played an 
important role in its selection. 

The two individual nylon shells which make up 
the can opener housing weigh only 1 oz. each, 
and comprise about 5 in. of the total 8%-in. 
length of the appliance. 


For industrial tools, too 


While it is the consumer market that has so 
far led the move to nylon housings, industrial 
tools are also potential customers. Typical of the 
applications developing in this field is a glass-filled 
nylon housing for a spray gun marketed by B&G 
Co., Plumsteadville, Pa. The gun, used for in- 
sect extermination, differs from more conven- 
tional metal-housed products in at least one im- 
portant feature. In the B&G product, the hose 
from the fluid supply leads into the butt of the 
nylon gun, whereas in metal (To page 171) 





Ui recently, surface decorating of molded 
products during the molding cycle was confined 
to thermosets. Now a technique has been devel- 
oped that makes it possible to do the same with 
thermoplastics; and thus the decorating potential 
of plastics has been given new breadth. 

Except for the fact that the decorating opera- 
tion has been made part of the molding cycle, the 
two techniques differ quite radically. For one 
thing, the decorative laminates are introduced at 
different points in the molding cycle. With the 
thermosets, a resin-impregnated paper foil, prop- 
erly decorated, is placed into the loaded mold 
during the “breathing” phase of the cycle. For 
thermoplastics, a 20- to 30-mil laminated sheet 
is the decorating medium and is placed face-down 
in the mold at the start of the injection cycle. The 
position of the decoration in the finished molded 
part also differs. With the thermosets, the deco- 
rative foils are molded in under the clear surface 
of the part. In the thermoplastic version, the 
laminate sheet becomes the final finished surface. 

But whatever the differences, the new concept 


And now with 


DECORATING TECHNIQUE is simple 
three-step process. As applied to sunglass 
frames it requires: a thin sheet of decora- 
tive acetate laminate (top), out of which is 
cut the required shape (center). The die-cut 
shape is then placed face-down in a mold 
and the acetate is molded on top of it. 
Finished frame (bottom) incorporates the 
decorative laminate as a molded-in surface. 


gives the plastics processor an additional finish- 
ing tool wherewith to upgrade his product. 

Originally, the new technique was developed 
as a low-cost, high-quality method for decorating 
sunglass frames. But it has already been adapted 
to the production of cosmetic containers, combs, 
and hair ornaments. And in the offing: house- 
wares, radios, appliances, wastebaskets, mirror 
backs, buttons, buckles, heels, fountain pen bar- 
rels, and a host of other applications. 


How it is done 

The technique is relatively simple. The only 
know-how to be acquired is mold design—and 
even here existing molds are said to be easily 
modifiable for work with the process. 

To use the process, the lamination (with deco- 
rative elements locked between clear sheets) is 
first die cut to the shape of the bottom of the 
mold cavity. Cutting should preferably be done 
with steel-rule dies that are made directly from 
the mold templets. 

The die-cut pieces are then laid face-down in 
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the thermoplastics, too... 
DECORATE RIGHT IN THE MOLD! 


the cavity. Molds must be gated from the top to 
assure proper results. 

During the injection cycle, the melt of the ma- 
terial being molded flows on top of the laminate 
and a small amount creeps along and wraps 
around the edge, locking the laminate as a per- 
manent decorative surface to the molded piece. 
It is important to cut the edges sharp so that the 
melt does not flow around the laminate. 

One laminate supplier recommends that the 
reverse side of the die-cut laminate be coated with 
a special adhesive (full-size sheets already reverse- 
coated with adhesives that are reactivated during 
the molding cycle are also available) and strongly 
urges that a vertical injection molding machine 
be used. However, half of the molders currently 
working with the technique report they do not 
use any adhesive; and several molders have turned 
out successful jobs with horizontal molding ma- 
chines. Some of the processors are using thin pins 
in the male part of the mold as extra insurance 
that the laminate will stay in place during molding. 

















Some refinements 


To speed up production, a loading board can 
be used to position the laminate inserts in the 
mold. At several plants, special mold set-ups for 
vertical machines have been developed. These 
consist of a single male and two female molds 
equipped with swinging bracket assemblies. When 
one of the female molds is in the machine, the 
other is being loaded outside the machine. At the 
end of the cycle, the loaded mold is swung into 
the machine while the other one comes out for FOR CIRCULAR SHAPES, laminate (in this 
stripping and reloading with inserts. case, styrene) is bent into cylindrical form (top) 
and inserted into mold (center) so that it snaps 


Versatility in application out and clings to walls of the cavity. Molding 


A voitinns Mi + aes: Us Gish eenatites with styrene is done on top of the laminate. 
cetate sunglass Irames were the first applica Result: a decorative cosmetic jar (bottom) that 


tion of the “insert decorating” technique. It orig- requires no finishing. In production, job is run 
inally showed up about (To page 176) on horizontal injection machine. 
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Molded polyester ‘‘buttons,’’ incorporating reflective glass beads and bonded 
to road with epoxy resin, may bring solution to long-standing 


highway safety and maintenance problems. . . without pain to taxpayers 


Traffic markers that shine- 


and last 
Santa Clara 


| V A , a i, fo 
| Sar gee Brine several false starts, plastics may finally 


succeed in getting a good piece of the lane mar- 
ker market. The reason for this optimism: a glass- 
filled polyester “button” and an adhesive system 
designed to bond them firmly to the road. 

The market? Potentially 242 million miles of 
surfaced road in the U. S. requiring 10,560 but- 
tons per mile per lane divider. Overseas applica- 
tions would increase this total appreciably. 

The immediate selling point of the new 
marker is improved road safety: For the first time, 
motorists will now be able to see lane divisions 
clearly on rainy nights and in fog. This is a tre- 
mendous step forward in road safety. 

In addition, the new buttons. . . 

@ have a service life estimated at betwen 10 
to 20 years and, in general, may outlast the roads 
on which they are used (painted lines require re- 
newal from once every six months—in heavily 
travelled areas—to three years); 

@ present no increase in cost over standard 
painted lines, and may bring actual savings; 

@ are so designed that motorists crossing a 
lane marking can actually feel it, and thus be 
warned of any drift in the car. 

There are certain conditions, however, under 
which these markers may not be suitable; ex- 
amples: where roads are subjected to the extraor- 
dinary impact of tire chains for long seasons, and 
where snow plows are likely to be used. 


What are the costs 


The markers are designed roughly in the shape 
of a spherical segment, 4 in. in diameter at the 
base and 0.62 in. high at the apex. The lower 


NIGHTTIME VIEW of traffic markers installed on Cali- 
fornia freeway and illuminated by oncoming automobile. 


MODERN PLASTICS 





section forms a flat disk-like base supporting the 
spherical segment. This base is 0.12 in. high. 
Tolerance for overall height and base thickness is 
0.03 inch. The underside of the marker has a 
flat rough-textured surface having a concavity of 
not more than 0.05 in. and a convexity of not 
more than 0.01 inch. 

This configuration and composition is in ac- 
cordance with California Department of Public 
Works, Division of Highways specification, issued 
May 1960. 

In actual applications, the buttons are bonded 
to the road, four to each 24 ft. of delineated lane. 
The buttons are placed 3 ft. apart, so that the 
final configuration is 9 ft. of buttons, 15 ft. of 
space, etc., or 880 buttons per mile. On that 
basis, cost per mile, installed as a single line 
between adjacent lanes, is about $550. Conven- 
tional paints cost about $100 per mile when first 
placed on a new highway, and $40 per mile for 
repainting. Thus, on heavily travelled roads, the 
cost over a 10-year period is about the same for 
the buttons as for the paint. Any additional serv- 
ice life provided by the polyester buttons (and 
tests on California highways indicate that they 
can generally be expected to last more than 10 
years) will represent pure savings. 


Glass beads give strong reflectivity 


What makes the polyester buttons so effective 
as night-time markers is the strong reflectivity 
they provide to motorists. This is the result of 
several hundred thousand tiny glass beads—none 
larger than 0.02 in. in diameter—that are em- 
bedded in the polyester resin. Unlike white 
surfaces, which reflect incident light in a semi- 
circular pattern, the glass-reflectorized traffic 
markers reflect directly back to the source. While 
this is a great advantage on rainy nights, it does 
however, pose a handicap under conditions of 
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REFLECTORIZED (left) and 
unreflectorized traffic mark- 
ers, showing how same light 
source on the “buttons” re- 
sults in different reflectivity. 


strong overhead lighting. For those conditions, a 
satin-finish, non-reflectorized marker that does 
not incorporate glass beads is used. 


How buttons are made 

In the first step, liquid polyester resin is mixed 
with glass beads, titanium dioxide white pigment, 
accelerators, and promotors. The respective mini- 
mum proportions are 20% polyester, 70% glass 
spheres, and 5% pigment. These minima are re- 
quired by the California Highway Dept. specifica- 
tion covering these markers. The mixture is then 
cast into molds that give the markers their final 
shape. Postcure in an electric oven develops the 
necessary strength. As a final production step, 
the top surface film of polyester resin is stripped 
from the button, exposing more than 30,000 glass 
spheres. Weight of finished (To page 178) 


CAST POLYESTER MARKERS go through 
electric oven for final cure. In the reflectorized 
type, top layer is subsequently stripped. 











Joe Foster considers the scope of 
Foster Grant’s research and development. 


“Stereospecific 
polymerization 
catalysts 
may trigger 
a materials 
revolution,” says 
Joe Foster 








That’s what my research and development group tells 
me. And, we’ve been giving this area top priority, 
along with polyamide polymers and co-polymers and 
graft polymerization. 


We know that only through persistent evaluation and 
re-evaluation can improved resins such as today’s 
general-purpose polystyrene, impact-polystyrene and 
nylon-6 result. These are the popular-priced plastics 
that help you produce more efficient, more profitable 
end-products. 


Because we’re the world’s largest manufacturer of 
sunglasses, as well as a raw material supplier, we 
also know that research and development is only part 
of the answer. During the past 41 years, our combina- 
tion of raw material and end-product know-how has 
made us familiar with bulk handling, color matching, 
machine and mold design—just about every molding 
problem you’re likely to meet. 


When you mold with Foster Grant resins, the bene- 
fits of this lifetime of successful plastics experience 
are yours to draw on. Let us show you how we can 
apply this background to your molding operation. 
Call or write me today at Foster Grant Co., Inc., 
Leominster, Mass., KEystone 4-6511. 


Your Partner in 


Plastics Progress FO NT 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., inc., New York, N. Y. 
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PRODUCTS with Young Ideas! 


Is there any field where design is more important for sales than in toymaking? 
Small wonder that so many new examples of advanced design involve products 
blow-molded from BAKELITE Brand high-density polyethylene. 

In production and performance, this combination of product and process 
yields superior results—toys that are tough, durable, light in weight, richly 
colored. And with blow-molding, they are produced economically and quickly. 
Large or small, simple or complex, scores of other things are being profitably 
blow-molded of BAKELITE Brand polyethylene. 

Union Carbide gives you a choice of polyethylenes for blow-molding 
—low, medium, or high density. At one authoritative source, you can expect 
simplified selection of the best material for your needs. And you can get expert 
advice in arriving at your decision. 

This also includes technical aid in blow-molding your products to best 
advantage. Union Carbide’s experience in blow-molding dates back almost as 
far as the technique itself. For information, write Dept. JL-87B, Union Carbide 
Plastics Company, Division of Union Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. In Canada, Union Carbide Canada Limited, Toronto 12. 





Body and legs of Madame Alexander 36” nurse doll (A) and 
15” Cathy doll (B) blow-molded of Bakelite Brand high den- 
sity polyethylene for Alexander Dolls, Inc., New York, N. Y. 
Ring (C) and bead (D) sets and wheels for toy racer (E) 
blow-molded of high density polyethylene by Fisher-Price 
Toys, Inc., East Aurora, N. Y. 
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BAKELITE and Union Cansipe are registered trade marks of Union Carbide Corporation. 
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Leading Makers of Hard-To-Handle 








Thermoplastics ... and rubber! 


The QUALITY Experience LDING ENGINEERS 
of these custom-fitted 





compounder-devolatilizer-extruders is 
ready to help your quality materials 





WRITE—WIRE—PHONE 


Welding Engineers research, engineering and technical sales people 
serve every important plastics manufacturing area worldwide ¢ Main 


offices and plant: Norristown, Pennsylvania e Telephone BRoadway 
9-6900 e Exclusive Sales Representatives for Europe and the British 
Isles, Welding Engineers Ltd., Geneva, Switzerland ¢ Far East Sales 
Representatives, Marubeni lida Co., Ltd., Tokyo, Japan. 


make a success of your future! 











George R. Smoluk, ENGINEERING EDITOR 
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PRODUCT DESIGN . 


TOOL ANI EQUIPMENT DESIGN 


FIG. 1: Automatic molding press for expandable polystyrene foam. Hydraulically actuated movable 
platen is shown to right of center. Adjustable grid system at right replaces platens for mold mounting. 
All segments of the molding cycle are controlled by timers on control panel at extreme left. 


Foam molding goes automatic 


Newly developed equipment makes it possible to go from raw polystyrene beads 


to finished moldings in a matter of minutes 


I. the surprisingly short time of a 
year and a half, the molding proc- 
ess for expandable polystyrene 
beads has been transformed from an 
awkward manual operation into a 
fully automated process. This sig- 
nificant breakthrough has _ been 
made possible through the develop- 
ment of equipment for 1) auto- 
matic and continuous expansion of 
raw beads, 2) automatic filling of 
foam molds, and 3) completely 
automatic molding of the pre-ex- 
panded beads. The three units in- 
volved are available separately, but 
are generally sold as parts of an 


*Reg. U. S. Pat. Off 


Director of Research and Developmeat, Miller 
r. J 


& Van Winkle Co., Paterson 
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integrated foam molding line. Fig- 
ure 1, above, shows the molding 
press. The flow sheet of an inte- 
grated line is illustrated in Fig. 2, 
pp. 108-109. 

This article discusses the opera- 
tions involved in automatic foam 
molding and how their analysis led 
to the developments of the equip- 
ment above. 


Pre-expansion 


In this stage of the foam molding 
process, the raw, expandable poly- 
styrene beads or pellets are heated 
to soften the material and allow the 
propellant in the beads to expand 
them to a bulk density equivalent 


By Frank H. Lambert: 


to the final density desired in the 
finished product. Note that it is the 
bulk density of a quantity of pre- 
expanded beads and not the density 
of a single bead which will be 
equivalent to the density of the 
final foam. In fact the density of 
the individual beads themselves will 
be slightly greater than the final 
foam density desired, since the in- 
terstices of air between the pre- 
expanded beads will form a part of 
the final foam product and must 
be considered as part of the charge 
to the mold. 

Because the pre-expansion step 
will control the final density of the 
ultimate molded product, the bulk 
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FIG. 2: Schematic flow sheet of an automatic polystyrene molding line. 


density of the expanded beads fed 
to the mold must be controlled to 
within about 2 to 3 percent. If the 
bulk density varies considerably 
more, it will be impossible to con- 
trol the uniformity and quality of 
the molded part and significant de- 
viations from the estimated mate- 
rial cost will probably result. This 
is due to the fact that the beads 
are charged to the mold on a volu- 
metric basis (the fixed volume of 
the mold cavity) and as density of 
the charge varies, so does the weight 
and cost of material used to make 
a given part. 

The heat used for the expansion 


Woter in 
Steam in 


of the beads is usually steam in the 
pressure range of 15 to 25 p.s.i.g. 
For uniform and reproducible ex- 
pansion of the beads to a given 
bulk density, it is essential that 
each bead be subjected to the same 
amount of heat for the same amount 
of time. With this in mind the pres- 
sure of the steam and its quality 
(moisture content) must be abso- 
lutely constant during the time of 
exposure. The amount of heat sup- 
plied as well as its rate of applica- 
tion are also critical in the control 
of the bulk density of the expanded 
beads. If the steam is applied too 
rapidly and the expansion of the 
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FIG. 3: Cross-section of a typical mold used for automatic foam mold- 
ing. Also shown, to the right of the mold, is the device for automati- 
cally loading the pre-expanded bead into the cavity. 
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bead takes place in too short a 
time, the thermal shock of the bead 
emerging from the pressurized ex- 
pansion chamber, into the lower 
pressure of the atmosphere will 
cause a collapse of the bead due 
to the contraction of the expanding 
gases within the bead. 

Another critical factor in the 
production of uniformly expanded 
beads is the actual composition of 
the expandable polystyrene mate- 
rial itself. The volatile content, con- 
sisting of the propellant, absorbed 
moisture, or other materials, must 
be uniform or individual beads will 
not expand by the same amount. 
This may result in significant varia- 
tions in the overall bulk density of 
the expanded beads. Material sup- 
pliers usually exercise careful con- 
trol over this variable to ma:ntain 
uniformity. However it is also ad- 
visable for the user of the beads 
to run checks on the volatile con- 
tent of the raw beads in his own 
plant; storage under various condi- 
tions of time, temperature, and hu- 
midity can cause changes in pro- 
pellant concentration or other 
volatile content. 

To check volatile content of the 
raw beads, a representative sample 
of the pellets is taken and a known 
weight of same is measured into a 
small aluminum container. The con- 
tainer is placed in a constant-tem- 
perature oven at 150° C. for 30 
minutes. The container is removed, 
cooled, and the contents reweighed. 
The percentage of volatile content 
is found by dividing the loss in 
weight by the original weight of 
the beads. If the volatile content 
of the beads being used varies con- 
siderably from batch to batch, the 
manufacturer of the beads should 
be advised, and further checks 
should be made to ensure that the 
beads are not stored in an area with 
excessive temperatures or in open 
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containers where they may be sub- 
ject to the loss of propellant. 
Another consideration in the pre- 
expansion of beads is the desired 
size of the expanded bead. In some 
molded articles, e.g., involving a 
thin wall section, a very small ex- 
panded bead may be necessary for 
proper mold fill. In these cases, the 
molder will have to determine the 
size of the expandable pellet to be 
used consistent with the density of 
foam desired, or the amount of 
pre-expansion that should take 


place, and whether the expanded 
beads should be sifted to insure the 
proper size. 

In fully automated molding proc- 


esses the pre-expanded beads 
should be completely dry to insure 
a free flow through automatic mold 
loading devices. Since steam is used 
to pre-expand the beads, they 
should be dried to remove the con- 
densed steam after pre-expansion. 
If forced-air drying is used agita- 
tion of the pre-expanded beads by 
the air may build up static electri- 
cal charges which cause the beads 
to agglomerate or stick to feed 
chutes and conveyor ducts. It is, 
therefore, advisable to use some 
form of destaticization to neutralize 
the electrostatic charge on the ex- 
panded beads prior to molding. 

As implied before, the absolute 
value of the bulk density of the 
expanded beads will be determined 
by the amount of heat or steam 
which is applied to expand the 
beads and the time the beads are 
exposed to this treatment. Typical 
steam pressures and times of expo- 
sure are shown in Table I, p. 110. 
Higher heat and longer heating 
times will produce more expansion 
and hence lower bulk density beads 
and vice versa, as can be seen in 
Table I. Production rates using 
higher pressure steam (more heat) 
will also be higher but there is more 
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risk of the beads collapsing. The 
amount of heat and the exposure 
time may vary with materials from 
different suppliers for a given de- 
sired bulk density. Therefore, some 
experimentation will be required in 
order to determine the optimum 
expander settings. 

Until very recently, commercial 
pre-expanders which could main- 
tain the bulk density of the ex- 
panded-beads closer than +4 oz./ 
cu. ft. have not been available. This 
is because pre-expanders of prior 
design used no positive means for 
exposing each bead to the same 
amount of steam for the same 
amount of time. For automatic 
molding an expander was required 
which would ensure a closer con- 
trol of the bead bulk density. Work 
on this problem at Miller & Van 
Winkle resulted in the development 
of the Millaspander. This pre-ex- 
pansion machine consists of a large 
rotary drum containing pockets, 
similar to a water wheel, which are 
charged with a _ pre-determined 
weight of raw beads. The beads are 
then agitated under steam pressure 
for an accurately controlled time 


FIG. 4: Automatic foam 
mold filling device shown 
mounted on a mold. 


determined by the speed of the 
drum’s rotation. The shape of the 
pockets containing the expanding 
beads, the angle, number and loca- 
tion of the steam jets which build 
up the pressure in these pockets, 
and the use of vacuum to remove 
steam and moisture, along with hot 
air, to stabilize the beads and other 
mechanical details make this ma- 
chine a fully automatic, precision 
pre-expander. 

With the newly designed ex- 
pander it is now possible to main- 
tain the bulk density of the pre- 
expanded beads within +% oz./cu. 
ft. over the range of densities from 
¥2 lb. to 10 Ib./cu. ft. 


Molds and filling devices 


After the raw beads have been 
pre-expanded they are ready for 
molding. Usually the beads will be 
placed in an intermediate heated 
feed bin from which they can be 
automatically conveyed to the 
molding process. The production of 
the pre-expanded beads is tied in 
with the rate at which they are con- 
sumed in the molding operation 
and the production rate of the pre- 








Table 1: Typical pre-expansion conditions for expandable 


polystyrene beads* 





-—High steam 


Density Pressure 


p.s.i.g. 
2.0 20 


lb cu. ft. 


2.5 16 
3.0 14 

10 
4.5 8 


"Data were developed using the Miller & Van 


pucentration 


pressure— 
Time of exposure 


-—Low steam pressure—\ 
Pressure 


Time of exposure 


p.8.1.g. sec. 


10 


9 
8 
6 


6 


Winkle Millaspander. Actual values will also vary 
with quality of tne steam used, different manufacturers’ expandable beads, 


and their propellant 





expander is coordinated with the 
molding press. This serves to re- 
duce the storage space required for 
pre-expanded beads. Also since the 
beads are already warm as they 
come from the pre-expander, the 
amount of steam required for ex- 
pansion of the beads in the mold 
is reduced. 

Molds for the production of 
polystyrene foam products must be 
constructed in such a way to allow 
for the injection of steam into the 
mold cavity for the final expansion 
of the foam. The mold must also be 
provided with cooling facilities to 
harden the foam product and with 
a means of ejecting the part from 
the mold. In automatic molding, 
part ejection should be positive to 
insure removal of the part from the 
molds prior to the next cycle. Also 
important in automatic operation is 
the ability to load the mold auto- 
matically, usually in the closed or 
almost closed condition. 
mold features are 
trated in Fig. 2. 


These 


various illus- 


As to molds, it is only in the de- 
sign of the cavity that molds for 
foam resemble molds used in other 
plastic processes. However, the wall 
sections used in foam parts are 
considerably thicker than those 
found in injection- and compres- 
sion-molded items. Thicker sections 
are necessary because of the more 
frangible nature of the foam and 
the difficulty of uniformly filling 
very thin sections. Also, whereas a 
mold for an injection-molded item 
is made of a solid metal block in 
which the cavities are cut, the mold 
for an expandable foam part is 
usually hollow in construction. The 
hollow construction is required to 
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provide for the distribution of 
steam to the mold cavity proper 
during the weld or foam fusion 
portion of the cycle, and to allow 
for the circulation of a large vol- 
ume of water to cool the cavity 
after expansion of the foam. A typ- 
ical mold for foam is shown in 
Fig. 3, p. 108. 

With the exception of stainless 
steel, the use of non-ferrous mate- 
rials for foam molds is almost man- 
datory, because of the corrosive na- 
ture of the steam and water used 
in the process. Originally, molds 
were made of aluminum, but now 
the trend is to bronze or stainless 
steel. Bronze molds are generally 
cast to reduce the amount of ma- 
chining necessary to finish the mold. 
Molds of stainless steel are made 
by either the spinning or hydro- 
forming 
Wall 


metalworking processes. 


thickness on the stainless 


FIG. 5: Cross-section 


molds runs from 60 to 70 mils and 
up. In bronze a minimum of 250 
mils is used because of the diffi- 
culty of casting thinner sections. 
For long production runs and to 
prevent sticking, bronze molds are 
often chrome-plated. Up to now 
Teflon coatings have been used in 
aluminum molds for the same pur- 
poses and it was thought they 
might be used in steel and bronze 
molds used in automatic molding 
operations. However, although the 
Teflon coatings are extremely thin, 
they do slow down the cycle be- 
cause of their lower thermal con- 
ductivity and are not recommended 
for molds that are used in auto- 
matic operations. 

For the sake of keeping cycles 
to a minimum, the steam chamber 
on foam molds is contoured ac- 
cording to the shape of the cavity. 
This is done so that each area of 
the mold cavity is exposed to the 
same amount or volume of steam 
and water to achieve more uniform 
and rapid heating and cooling of 
the material being molded. It also 
conserves the use of steam as well 
as water. 

To automate foam molding, it 
was obviously necessary to find a 
means of automatically loading the 
mold. The filling device developed 
(The Millafill) is attached directly 
to the mold as is shown in Fig. 3 
and Fig 4, p. 109. In principle 
it is somewhat like the ball-check 
nozzle used on injection molding 
machines. It consists of a small air- 
operated cylinder in which a 
plunger acts as an on-off valve. 
When the plunger is in the molding 








of a special foam 
mold that is used for 
the production of 
foam parts with highly 
glazed surfaces. 
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At Eastman 








men and 
machines 


are ready to help you develop better 
extrusion and blow molding techniques 





ACETATE -BUTVRATE 
PROPIONATE * POLVETHYLENE 
POLVPROPVYLENE + POLYESTER 


plastics by Eastman 


As one of the pioneer producers of 
thermoplastics, Eastman has con- 
tributed to many of the techno- 
logical advances of the plastics 
industry. 

Today, with the fast-developing 
market for flexible film and the 
huge potential market for plastic 
containers, the Tenite Develop- 
ment Laboratory is ready with 
specialists in all phases of extru- 
sion and blow molding. 

Aided by the most modern 
equipment (which often has been 
improved by ingenious attach- 
ments and adjustments of our 
own), these men give you access 
to a wide variety of skills and 
experience in handling Tenite 
plastics. 

These men and their machines 
are at your disposal to help you 
work out problems in the rapidly 
expanding fields of extrusion and 
blow molding. To take advantage 
of this service, call your local 
Tenite representative, or write 
directly to EASTMAN CHEMICAL 
Prooucts, INc., subsidiary of East- 
man Kodak Company, K1ncsport, 
TENNESSEE. 
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FIG. 6: Graph shows relationship be- 
tween filling time and air pressure 
used to power the loading venturi for 
different bulk densities of pre-ex- 
panded foam in a given mold. Curves 
are typical and depend on the mold 
being used; however, shape of the 
curves is similar for different molds. 


position, it is forward in the cylin- 
der and the face of the plunger is 
flush with the face of the cavity, 
sealing off the feed tube leading to 
the mold. When the plunger is in 
its retracted mold-filling position, it 
allows material coming from a 
feed tube to pass through the cyl- 
inder and then into the mold cavity 
proper. See Fig. 3. The driving 
force sucking the beads from a feed 
bin and sending them into the cavity 
is dry compressed air. It must be 
dry air in order to prevent sticking 


of the beads to feed chutes and to 
the tubes. 

A pneumatic system for loading 
the mold is necessary because of the 
light weight and compressibility of 
the pre-expanded beads. A ram 
cannot be used to stuff the beads 
into the cavity since any excessive 
pressure would tend to collapse the 
beads and could lead to erratic part 
density and uniformity. 

As can be seen in Fig. 3 the de- 
vice is very similar to the aspirators 
which are used as a source of 
vacuum in chemistry laboratories. 
A controlled jet of air is introduced 
at an angle in the material feed 
pipe. This creates a vacuum behind 
the jet which sucks the pre-ex- 
panded beads from the feed bin up 
to the air jet. After passing the jet, 
most of the air is bled out through 
slots on the filling device but enough 
air pressure remains to move the 
beads into the cavity. The balance 
of the compressed air coming from 
the jet bleeds out through the mold 
which is cracked open a few thou- 
sandths of an inch, during the filling 
cycle. When the mold is filled and 
resistance to further flow builds up 
the air forces any excess beads 
back into the feed bin. The loading 
device is so constructed that it can 
be simply unscrewed from one mold 
and used on another, in a matter 
of a few moments. See Fig. 4. It 
is presently supplied in six standard 





Table Wl: Typical cycle times used in automatic foam molding* 





Part wall 
thickness 


Part density 


Foam 
fusion’ time Cooling* time 


Total* cycle 





in. Ib./cu. ft. 
1.5 
2.5 


3.5 


sec. sec. Sec. 


12 35 


16 42 


20 51 


25 


20 


26 


34 75 


42 91 


*Figures shown will vary with the design and geometry of the foam part but do indicate 3") 


magnitudes. Data were obtained 


on Miller & Van Winkle Millatron molding press. 
exposure to full steam pressure. *Time that forced cooling is applied to expanded part. dincludes 


all times shown in addition to preheat and closing, filling and opening times. 


of 





tube sizes ranging from %- to 1/2- 
in. plunger diameters, which are 
deemed to be adequate for most 
mold-filling applications. 


Automatic molding 


After the molds have been loaded 
the actual molding operation be- 
gins. In the automatic molding press 
developed for this purpose (trade- 
named Millatron), the overall cycle 
is divided into the following six 
segments: 

1. Preheating the mold. 

2. Filling the mold. 

3. Foam expansion with steam. 

4. Time delay to allow the ex- 
panded foam to “set.” 

5. Full cooling with cold water. 

6. Ejection of the part. 

These steps are discussed in 
greater detail in the following sec- 
tions of this article. 

Preheating the mold. To mini- 
mize the accumulation in the foam 
of an excessive amount of water 
coming from the condensation of 
the steam used for expansion of the 
product the mold should be pre- 
heated. To save time, preheating 
of the mold is done as the mold 
is closing by means of steam at 
pressures up to 70 p.s.i.g. which are 
higher than those used for the ac- 
tual foam expansion. 

In addition to preheating th 
mold, this high pressure steam aiso 
forces any water from the prior 
cycle out through drains at the bot- 
tom of the steam chest. After a 
controlled time of about 2 or 3 
sec. the drains in the mold are shut 
off and the full steam pressure is 
applied to the mold to complete the 
preheating. Since molds are 
mounted vertically in the molding 
press, any condensation on the face 
of the mold cavities drains away 
by gravity or evaporates. 

The steam pressures used for 
preheating are too high for actual 
expansion of the foam in the weld 
or foam fusion step. Using a steam 
pressure higher than 40 p.s.i.g. in 
the mold cavity can actually cause 
the expanding foam to collapse. 
Therefore, a pressure regulating 
and reduction system was provided 
to supply low pressure steam for 
the actual foaming step. 

Filling the mold. As soon as the 
preheat cycle is completed, filling 
begins. For fast and complete fill, 
the mold must be opened or 
“cracked” a small (To page 180) 
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Have you thought of POLYPROPYLENE for industrial parts? 


Montecatini has the know-how to help you produce them! Montecatini developed the first 


isotactic-polypropylene, MOPLEN, and applied this remarkable thermoplastic to new products for more 
than three years—longer than anyone else in the field. MH We have helped customers design with 
MOPLEN, develop molds, bring polypropylene parts quickly to the production stage. This experience 
is available to you, as it has been to manufacturers of the advanced components you see here: pumps, 
impellers, valves, housings, ducts, machine elements. M Parts moided of MOPLEN are tough, colorful, 
light in weight and resistant to heat, impact and chemicals. MOPLEN is low in cost; its molding pro- 
perties are excellent. MH MoOPLEN is being produced in the United States by Montecatini’s subsidiary, 
Novamont. Technical literature and service are available through Novamont’s and Montecatini’'s 


representative in the U.S.: Chemore Corporation, 2 Broadway, New York 4, N. Y., BO 9-5080. 


‘MOPLEN ageee N SNF 
POLY PROPYCLEN €E 


*Montecatini trademork 





Trends in extruder design 


A report on the latest developments in extruder components 


and how they contribute to optimum performance 


i. recent years, those shopping 
for new extruders have undoubt- 
edly noticed a large number of new 
designs reaching the market. These 
new designs are brought about by 
new resins, demand for higher pro- 
duction rates, the need to adapt ex- 
truders for use in new processes 
(such as blow molding), and the de- 
sire for easier maintenance and 
service (including readily available 
replacement parts at a reasonable 
cost to the customer). 

The most critical extruder ele- 
ments in this design picture are 
those which are subject to unusual 
loads, stresses, or abrasion and wear 
conditions: the cylinder, the thrust 
bearing, speed reduction compo- 
nents, as well as the speed-control 
unit itself. 

Also requiring prime considera- 
tion are those components which, if 
inadequate, would compromise the 
extruder’s performance. Among 


* Chief Design Engr.-Extruders, Waldron-Har- 
tig Div Midiland-Ross Corp Mountainside 
N. J 


Supplies and services: Xaloy and Xaloy 306 
produced and cast into liner by Industrial 


Research Laboratories, Los Angeles, Calif 


1.25 


them are the heating and cooling 
system, the feed throat, and the ex- 
truder’s base foundation which ties 
all the other elements together. 

What has been accomplished to 
date in the design of these compo- 
nents to result in the best possible 
extruder performance? 


Cylinders 

To withstand the abrasive action 
of the plastic materials passing 
through the tubular extruder cyl- 
inder, all barrels today are lined 
with a hard metal alloy. The special 
alloy liner may either be inserted 
and bonded as a separate shell or 
be integrally cast in place. The 
liner almost universally used today 
is centrifugally cast from an alloy 
called Xaloy or its cousin Xaloy 
306. Because of the complexities of 
the process and practical produc- 
tion considerations, the cast liners 
are generally never produced in 
thicknesses below \%e¢ inch. Xaloys 
are hard but brittle. Because of this 
brittleness, the cylinder wall to 


By John Badonsky” 


which an Xaloy lining is bonded 
must be made relatively thick in 
order to keep mechanical expan- 
sion to a very low value and thus 
prevent cracking. 

Two other alloys are used for 
barrel liners, namely, Stoody and 
Hastelloy. Both are more expensive 
than Xaloy and both must be in- 
stalled as separate liners—they can- 
not be cast in place. Stoody is only 
slightly harder than Xaloy and is 
rarely used because of its cost. 
Hastelloy is used in equipment for 
extruding polyvinylidene chloride 
because it has better corrosion re- 
sistance than the other liner mate- 
rials (polyvinylidene chloride some- 
times breaks down in the extruder 
and liberates highly corrosive ma- 
terials). However, Hastelloy is 
softer than Xaloy and is otherwise 
not generally used because of the 
expense involved. The softness of 
Hastelloy is such that care must be 
exercised in the insertion of the 
screw to avoid scratching the liner. 
For proper operation (To page 119) 


EXAMPLE 


Problem: What is relative output of 4.5-in. extruder compared 
to 3.5-in. machine. Screw design and L/D ratios are the same. 














py 





3.2 1.7 


Solution: Find 4.5-in. extruder in vertical column at 
left—read across to 3.5-in. column on base of 
diagram. 4.5-in. extruder has approximately 

1.7 times capacity of 3.5-in. extruder. 





36.0 | 23.0 


——— 





5.8 2.9 





40.9 


10.2 6.0 5.2 








11.6 6.8 5.9 





16.0 | 94 8.2 








230 | 136 | 118 


i 
| 
4. 
T 
| 
T 











2.50 3.25 3.50 





| 
4. 








FIG. 1: Diagram for the comparison of relative capacities of com- 
monly available sizes of extruders. Figures are approximate rule-of- 
thumb values based on the relationship in the equation on p. 119. 
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Put your problem 
to an old problem- 
solver: Laminac 
Polyester Plastic. 


Reinforced Lgminac 
polyester resin has 
been solving difficult 
materials problems. 
for 19 years. Reason:: 
Reinforced Laminac 
offers superior phys- 
ical and electrical 
properties. High 
structural and im- 
pact strength. Di- 
mensional stability. 
Corrosion resistance. 
Arc resistance. Di- 
electric strength. 
Keonomical, high and 
low-volume fabrica- 
tion of unusual 
shapes, large and 
small. Low-cost *tool- 
ing. In one molding 
operation, reinforced 
Laminac gives form, 
strength, color and 
finish. Put your ma- 
terials problems to 
reinforced Laminac— 
the pioneer polyester. 
Available in 22 for- 
mulations for specific 
problem-solving. 
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in completely automatic insert molding! 


Stokes’ equipment was selected by Western Electric 
to achieve significant savings in the production of 
the beautiful and petite Princess telephone. For the 
first time, insert injection molding has been made 
completely automatic —from loading and checking of 
the metal inserts . . . to molding of the complete 
housing . . . to degating, ejecting, and sorting. 


Eleven Stokes Model 703 Injection Molding 
Presses are in full operation at Western Electric 
Company’s huge Indianapolis plant producing 
Princess telephone housings and end caps. Taking 
full advantage of the automatic cost-cutting 
features built into 703 presses, Western Electric is 
able to distribute the Princess telephone throughout 
the Bell System at an attractive price. 


Princess telephone hoilow-shell housings with 
metal inserts are produced on Stokes Model 703 


t The photo above shows the location of the metal inserts in the 


bottom of the housing. The transmitter and receiver caps 
shown here were also produced automatically. Unscrewing, 
degating, and separating of molded caps and runner 
systems are all accomplished with one operator attending 
several machines. 


More than 20 motions and checking devices are incorporated 
in the Stokes 703 press. Metal inserts are bulk loaded, cor- 
rectly oriented and metered to the loader. An automatic 
escapement device releases the inserts into a loading tray 
where they are checked. If the inserts are correctly positioned, 
the tray moves into the die area to drop the inserts into the 
mold. After the positioning of the inserts is again checked, 
the loading tray is retracted and the automatic injection 
molding cycle started. 


Pr +. # 


presses from ‘‘Cycolac.” Total weight of each shot 
for the two-cavity molds used in the process is 5! 
ounces. The housings come off the 703 production 
line with a light-gloss finish and with no flow or 
weld lines. 


The “Princess” telephone is only one example 
of how Stokes Advisory Service can help you to 
realize the full economic potential of advanced 
automatic molding techniques. Discover for your- 
self what these techniques and Stokes complete 
line of injection and compression molding presses 
can do to boost the production and reduce the 
cost of your products, 


Ask for a Stokes production analysis on your par- 
ticular application requirements. For complete de- 
tails on Stokes Models 701 and 703, write for 
Bulletin 203. 


STOKES CORPORATION 


5500 TABOR ROAD, PHILADELPHIA 20, PA. 
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PRODUCTO 
BLOW 
MOLDING 
MACHINES 


Versa-Blow 
Model VD-2 


Precision and dependability, the distinguishing features of 
Producto machine tools, are built into the complete new 
line of Producto blow molding equipment! 


Kn Each molding press has 3-way micro-positioning 
adjustments for centering mold under parison. 


a 
Soumet> Each press also has positive, high-speed equalized 
opening and closing, insuring dead center mold 


alignment 


Gumemt> High speed horizontal in-line accumulator for per 


fect parisons Self-cle aning 


Thre« separate head adjustments regulate parison 
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FIG. 2: Bar charts show the life expectancy of extruder thrust bear- 
ings in terms of B-10 life and average life (5 times B-10 life), (based 
on 307-day working year). Bearing life is determined by statistical 
analysis. Data is presented for both 4000 and 5000 p.s.i. bearing loads. 


during extrusion the internal sur- 
face of the liner must be extremely 
smooth and blemish free. The di- 
ameter of the bore is usually held 
to a tolerance of =+0.0005 inch. 
Concentricity is held to +0.0005 
in. and the straightness of the bore 
is maintained at +0.001 inch per 
foot of the length 

The tight tolerances are required 
because proper clearance of the 
screw is important in developing 
the full output of the extruder by 
minimizing backflow 

The output capacity of the ex 
also dependent to an ex 
absolute 


truder is 
tent on the 


screw diameter 


bore size oF 
For extruders hay 
ing similarly designed screws and 


the same LD ratios. the outputs of 


two ertruder ma be epected tk 


af woording to the rough rub 


{ thant 


toc venadnag 


stallation in cylinders, no radical 
advances in barrel design are fore- 
seen at this time. 


Thrust unit 

The thrust bearing on a plastics 
extruder is the real “workhorse” of 
the machine. When one considers 
the magnitude of the force devel- 
oped on the end of the feed screw 
and ultimately transmitted to the 
thrust bearing, it is obvious that 
extreme care must be used in the 
selection of this component. The 
calculated by mul 
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FIG. 3: Extruder construc- 
tion that provides for the in- 
stallation of an additional 
set of thrust bearings in the 
event they are required for 
extra-heavy-duty application 
exceeding the original rating 
of the extruder. 
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PRODUCTO 
BLOW 
MOLDING 
MACHINES 


Precision and dependability, the distinguishing features of 
Producto machine tools, are built into the complete new 
line of Producto blow molding equipment! 


feees> Each molding press has 3-way micro-positioning 


adjustments for centering mold under parison. 


> Each press also has positive, high-speed equalized 
opening and closing, insuring dead center mold 


alignment. 


High-speed horizontal in-line accumulator for per- 


fect parisons. Self-cleaning. 


Three separate head adjustments regulate parison 


weight, concentricity and straightness. 


Platen “daylight” opening is adjustable. Accom- 
modates dies of various thicknesses without shim- 


ming. Speeds set-up. 


Advanced head design assures trap-free flow of 
parison. No dead spots! 
<s> Hardened steel head and flow passages are polished 


and hard chrome plated. 


Eight models include 1, 2, 4 and 8 parison head arrange- 
ments, Capacities vary from mothball size to 80-gallon 
drum size! Building-block construction provides an un- 
limited range of combinations to suit your exact needs. 


Be sure to see the most durable, accurate and trouble-free 
blow molding, reaming and accessory equipment ever of- 
ferred to plastics manufacturers! For additional informa- 
tion or to arrange to v isit Producto, call FOrest 7-8675, or 


write today: 


PLASTICS MACHINERY DIVISION 


THE PRODUCTO MACHINE COMPANY 


Versa-Blow 
Model VD-2 


Flexible Versa-Blow 
series includes the 
single press Mod. VS-1 


Producto’s Magna-Blow 
series for giant products. 
Mod. M-1 shown. 





long a 
famous name in the 
metalworking industry, Producto 
is recognized as a leader in the design 
and manufacture of die sets, 
special machines, 
and toolroom 
equipment. 


PRODUCTO 


985 Housatonic Ave., Bridgeport 1, Conn. 
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Average life, years 


FIG. 2: Bar charts show the life expectancy of extruder thrust bear- 
ings in terms of B-10 life and average life (5 times B-10 life), (based 
on 307-day working year). Bearing life is determined by statistical 
analysis. Data is presented for both 4000 and 5000 p.s.i. bearing loads. 


during extrusion the internal sur- 
face of the liner must be extremely 
smooth and blemish free. The di- 
ameter of the bore is usually held 
to a tolerance of +0.0005 inch. 
Concentricity is held to +0.0005 
in. and the straightness of the bore 
is maintained at +0.001 inch per 
foot of the length. 

The tight tolerances are required 
because proper clearance of the 
screw is important in developing 
the full output of the extruder by 
minimizing backflow. 

The output capacity of the ex- 
truder is also dependent to an ex- 
tent on the absolute bore size or 
screw diameter. For extruders hav- 
ing similarly designed screws and 
the same L/D ratios, the outputs of 
two extruders may be expected to 
vary according to the rough rule- 
of-thumb relationship 


where C; and C: are the relative 
outputs of the two extruders in 
lb./hr. and D, and Dz: are the re- 
spective screw or bore diameters of 
the two extruders. The output ratios 
of the commonly available ex- 
truders have been worked out and 
are shown in Fig. 1, p. 114. This 
compilation may be used for a 
rough comparison of the relative 
outputs for plastics extruders of 
varying sizes. 

Because of the geometrical sim- 
plicity of an extruder barrel and the 
difficulty of finding new liner ma- 
terials and processes for their in- 
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stallation in cylinders, no radical 
advances in barrel design are fore- 
seen at this time. 


Thrust unit 

The thrust bearing on a plastics 
extruder is the real “workhorse” of 
the machine. When one considers 
the magnitude of the force devel- 
oped on the end of the feed screw 
and ultimately transmitted to the 
thrust bearing, it is obvious that 
extreme care must be used in the 
selection of this component. The 
force is easily calculated by mul- 
tiplying the head pressure in p.s.i. 
by the projected cross-section area 
of the screw in square inches. In 
a 6-in. extruder this force can run 
up to approximately 270,000 p.s.i. 
on the bearing. 

Fortunately, extruder manufac- 
turers can call upon reliable bear- 
ing manufacturers to assist them in 
the study and selection of these 
components. However the final 
bearing selection is done by the 
extruder maker since the over-all 
performance of the machine is his 
responsibility. Most extruder thrust 
bearing assemblies use cylindrical- 
type roller bearings. Next in popu- 
larity are spherical roller bearings. 
Other types sometimes used are the 
tapered roller bearing and the an- 
gular contact-type ball bearing. 

Since the life and deterioration 
of a bearing depends on dynamic 
fatigue failure rather than on 
simple static stresses and deflec- 
tions, bearing manufacturers evalu- 
ate their product by means of sta- 
tistical analysis. The results of 
these analyses are converted into 
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FIG. 3: Extruder construc- 
tion that provides for the in- 
stallation of an additional 
set of thrust bearings in the 
event they are required for 
extra-heavy-duty application 
exceeding the original rating 
of the extruder. 





— —— — Gear reducer 


Constant torque 
drive 


Relative HP. 





Relative R.PM. 


— --——Partly constant HP. 








FIG. 4: Typical drive char- 
acteristics showing reference 
points for belt selection (A 
and B). 


life expectancy figures for the bear- 
ings. A common reference point 
used in grading bearings is their 
B-10 life. This represents the ex- 
pected minimum life of 90% of 
a random quantity of the bearings 
under test. The average life of the 
bearing is then estimated to be 
about 5 times the B-10 life. 
Assume that an extruder is to 
operate with a design pressure of 
5000 p.s.i. on a bearing that has a 
B-10 life of 20,000 hours. The ex- 
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REDESIGNED RECTANGULAR —— 


HOPPER 


CENTRALIZED 
CONTROLS 


OPERATING CONTROLS 
SUB-ASSEMBLY PERMITS 
SEPARATE MOUNTING 


FIG. 5: Designer's rendering showing how redesign for esthetic rea- 
sons also resulted in larger capacity hopper and more operating effi- 
ciency through the centralization of controls 


truder, operating continuously (307 
24 hr./day), will 


one chance in 


days/yr., have 
10 of requiring a 
replacement bearing in 20,000 hr 
(2 yrs. and 7 mos.). However, there 
will be an even chance that the re- 
placement will not be necessary un- 
til after 100,000 hr. (13 yrs. and 
5 mos.) of service. On the other 
hand, if the continuous load is re- 
duced to 4000 p.s.i., one out of 
every 10 bearings will probably re- 
quire replacement in about 5% 
years, while an average life of 29 
years may be expected. This rela- 
tionship is graphically illustrated in 
Fig. 2, p. 119. The major signifi- 
cance of the data illustrated is that 
moderate increases in the load on 
the bearings, over that for which 
they were designed, can signifi- 
cantly lower bearing life. In the 
example above, a 25% increase in 
the operating pressure results in a 
50% loss in the expected life of the 
bearings. 

Special applications of extruders 
in severe service may require bear- 
ings with longer life expectancies, 
and extruder manufacturers some- 
times provide enough flexibility in 
the bearing housing design to ac- 
commodate possible future bearing 
needs. Often this provision takes 
the form of a design which permits 
the use of bearings in tandem to 
reduce the net load on individual! 
bearings. (See Fig. 3, p. 119) 


Speed reducers 

Most 
units consist of commercial gear 
sets, usually of the double-reduc- 


extruder speed-reduction 
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tion type. And since it is desirable 
to transmit as much as possible of 
the total available horsepower to 
the screw, in order to get maximum 
output, herringbone and _ helical 
gear transmissions are usually pre- 
ferred to worm gear reducers. Re- 
duction ratios range from 15:1 to 
30:1 and operate off motor speeds 
of 1800 or 1150 r.p.m. 

A convenient reference point 
which may be used to help establish 
minimum reducer requirements is a 
realistic figure for extrusion rate 
per unit of power. A value of 6 lb. 
hr./hp. establishes a realistic ex- 
truder capacity for a given speed 
reducer when the basic extruder ca- 
pacity is taken as 0.38 Ib./hr./sq. in. 
of cylinder working surface, or 
0.064 hp./sq. in. of working sur- 
face. If too much power is applied 
to the extruder screw, it may con- 
ceivably break the feed screw un- 
der some conditions, e.g. a “cold 
start.” The thermal capacity of the 
gear transmission unit must also 
obviously be able to handle the 
power being transmitted to the 
screw. Heat generated in the trans- 
mission is often great enough to 
warrant the use of cooling water 
circulating in coils in the trans- 
mission. 


With users of extruders always 
striving for the highest possible pro- 
duction rates, it is frequently neces- 
sary to alter the speed range of the 


transmission beyond the original 
range provided. For this reason, 
most extruders are equipped with 
V-belts. An increase in speed or 
increase in torque can be achieved 


economically by changing pulleys 
or belts. A secondary advantage of 
the belt and pulley system is the 
ability to provide special 
ranges on short notice. 


speed 
Some extruders now being 
offered in the market are con- 
structed so that the gears in the 
speed reducer itself may be 
changed to achieve various com- 
binations of speed and torque to 
suit varying extrusion conditions. 


Variable-speed drives 


The most popular type of unit, 
because of its economy, is the vari- 
able-pitch-diameter pulley. While 
these units are suitable for the 
control of screw speeds when the 
power transmitted is 75 hp. or less 
the economic advantage is dubious 
in sizes above 30 hp. The motor is 
usually an integral part of the unit. 
Drives of this type are classified as 
having partly constant horsepower 
and partly constant torque. (See Fig. 
4, p. 119). But they typically de- 
liver constant horsepower through- 
out the speed range whenever 
unusual load conditions develop 
(without affecting motor overload 
protection). It is, therefore, possible 
to break screws at low speeds if ex- 
treme overloads develop. The over- 
all speed range usually varies from 
7:1 to 3:1, depending on size. 

A second type of speed control 
consists of a variable-speed d.-c. 
motor, the speed of which is con- 
trolled by a rectifier-controller. This 
control is commonly assumed to be 
the most sophisticated type of con- 
trol unit. It is the most expensive of 
the three types most frequently used 
and is available with purely con- 
stant torque characteristics or in 
partly constant horsepower varia- 
tions. The latter variation is the one 
most often found on extruders in 
the field operating with the rectifier- 
controlled d.-c. motor. The over-all 
speed range of such units usually 
varies from 8:1 to 16:1 depending 
on the control unit. 

The third-most popular unit is 
the constant torque magnetic (slip) 
coupling type driven by an a.-c. 
motor. It is intermediate in cost 
between the two units mentioned 
above. Compact in construction, 
the slip coupling and the motor are 
integrally mounted in the same 
housing. This control may require 
a generous supply of cooling water 
to dissipate the (To page 190) 
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150 ton Verson down-acting hy- 
draulic fiberglass molding press. 
Working area is 60° x 60’. 











150 ton Verson up-acting hydraulic 
reinforced fiberglass molding 
press. Working area is 50° x 74". 


Plastics Molding Presses 
for big jobs 


If your molding requirements call for capacities of 50 tons or more 
... or if you must produce big pieces, it will pay you to take advan- 
Soir anaes ae "Weclans tage of Verson’s press building know how and experience. 
area is 12%’ x 36’. . All Verson Plastics Molding Presses are designed as production 
units that will enable you to deliver a better product at lower unit 
cost. Whether your needs can be met with a standard design or call 
for a completely new concept, Verson approaches your problem with 
the goal of providing the answer that is most profitable to you. 
Now is the time to go over your molding requirements with a 
Verson engineer. It may be the first step towards fewer production 
problems and greater profits. Call or write, today. 


Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CoO. 


9348S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


600 ton Verson down-acting hy- MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
draulic compression molding TRANSMAT PRESSES © IMPACT MACHINING PRESSES @ TOOLING 
press. Working area is 48° x 60’. DIE CUSHIONS © VERSON-WHEELON HYDRAULIC PRESSES @ HYDRAULIC SHEARS 
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Oil-resistant ruggedness for heavy-duty vinyls. 


The prime requirement in vinyls for really demand- 
ing service—plasticizer permanence—is supplied in 
the fullest possible measure by Rohm & Haas 
PARAPLEX® G-54 polymeric plasticizer. In addition, 
it offers good processing characteristics. 

Vinyl compounds plasticized with PARAPLEX G-54 
show excellent resistance to extraction by grease, 
oils, solvents and soaps. Among other properties 
desirable in heavy-duty applications are: good re- 
sistance to heat, good resiliency and low-temperature 
flexibility, very low volatility, and negligible ten- 
dency to migrate into paints and plastics. As a result 
of an improvement in manufacturing procedure, 
PARAPLEX G-54 is very light in color—hence well 
suited for clear, white, or pastel compounds. The 
improved process also affords a further reduction in 
odor level. 


For electrical compounds, PARAPLEX G-54 possesses 


the resistance to volatilization and degradation by 
heat and light essential for maintaining flexibility 
and tensile characteristics on prolonged aging at 
elevated temperatures. 

Whether you make vinyls for truck upholstery, 
electrical insulation, gaskets, baby pants, or any 
other similarly demanding purpose, PARAPLEX G-54 
offers you important advantages. Write today for 
complete technical information on this versatile 
plasticizer and other polyester and monomeric plas- 
ticizers developed by Rohm & Haas. 


ROHM£ 
HAAS = 


PHILADELPHIA S, PA. 


PARAPLEX G-54 
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glass-reinforced polyesters 


By Herman V. Boenig*t and Norman Walker* 





Causes of shrinkage occurring in glass-reinforced polyesters are reviewed. Ex- 
amination of these factors indicates that both chemical and thermal shrinkage 
may very well be major determinants responsible for the formation of the fiber 
attachment often referred to as “reinforcing bond.” 


Detrimental shrinkage phe- 


nomena are discussed in the light of presently available information. 





Wie changes are of great 
importance in the manufacture of 
glass-reinforced polyester products. 
They can occur during the three 
main phases of the curing process: 
pregelation, molding, and postcure. 
In all three cases the total volume 
changes are generally negative, i.e., 
they result in shrinkage. 

The main portion of the chemi- 
cal shrinkage in the mold can be 
eliminated by pregelling the wet 
lay-up prior to molding. The vol- 
ume changes that occur during the 
molding cycle have been demon- 
strated by McGlone and Keller 
(1)'; they take place as follows: 

1. Compression of the plastic 
(volume reduction). 

2. Material expansion due to 
heat from the mold and heat gen- 
erated exothermically (volume ex- 
pansion). 

3. Volume reduction due to 
polymerization of the material. 

4. Volume expansion due to the 
opening of the press and the con- 
sequent decompression of the 
molded piece. 

5. Volume 
{Director oy respectively, Re- 


search and Development Dept., Brookpark, Inc., 
Cleveland, Ohio 


1Numbers in “oe 4 designate references at 
end of articl 03 


reduction due to 
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removal of the part and its sub- 
sequent cooling. 


Some of these events, of course, 


overlap or take place concurrently. 
McGlone and Keller (2) employed 
a punch-travel method to demon- 
strate these events. Using a glass- 
filled alkyd in an unlanded mold 
they recorded the travel of the 
punch over the period of the mold- 
ing cycle, Fig. 1, below. 

While it is true that an unlanded 
mold is rarely used in this indus- 
try, the typical! volume-change pat- 
tern obtained would be expected to 
apply to most types of compression 
molding when the material is not 
pregelled prior to mold closure. If 
pregelling is employed, the total 
punch travel would be greatly re- 
duced and the variation in the 
punch travel would be smaller, de- 
pending on the pressure applied and 
the mold temperature. 

The decompression and resulting 
spring-back of the molding, which 
occurs when the molding pressure 
is released, is usually small in rela- 
tive magnitude. But the increment 
of thermal shrinkage is most im- 
portant as one can readily estimate 
from the thermal expansion coeffi- 
cient of the molded material. An 


accurate calculation, however, is 
not possible without including other 
determinants, such as the evolution 
of gases during the cooling period 
and the rate of cooling. In partic- 
ular, the increase in the amount 
of shrinkage with increase in the 
cooling rate is a phenomenon that 
is not yet fully understood. 

Shrinkage can also occur on post- 
cure, i.e., after the piece is cooled, 
by postbaking, weathering, aging, 
etc. This effect can become quite 
significant if the piece is insuffi- 
ciently cured in the press. 

While the aforementioned shrink- 
ages of the molded or laminated 
products are understood as total 
volume shrinkages, there are types 
of locally confined shrinkage that 
are equally important and have 
caused considerable concern to 
both the resin manufacturer and 
the molder. They are manifested 


Pressure on part, ps.i. 


Cure time ,min 
FIG. 1: Pressure curve dur- 


ing cure of glass-filled alkyd 
molding compound (2). 
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Table 1: Shrinkage of polyester molding compounds 
from cold mold dimensions (reference 3) 





Type of polyester Mold 
temp. 


“Fe 


molding compound 


Mineral-filled putty 

Mineral-filled granular 

Modified mineral-filled 
granular 


Glass-reinforced 


320 
320 


325 
320 


Cure time 


sec. 


11 
11 


13 
20 


Shrinkage Pressure 
~ pS. 
800 
1500 


in./in. 
0.004 to 0.007 
0.004 to 0.007 


0.005 to 0.008 
0.002 to 0.004 


1500 
2000 





in phenomena such as crazing, 
fiber prominence, internal fiber 
blush, warpage, porosity, waviness 
of the surface of the molded piece, 
and air occlusion. While there are 
many determinants for such defects, 
their main causes appear to be non- 
uniformity of constituents and high 
rates of reaction. 

Uniform shrinkage at reasonable 
not detrimental. On the 
contrary, there is strong evidence to 
show that shrinkage contributes to 
quality, especially the strength, of 
glass-reinforced polyester laminates. 
Moreover, there is evidence that 
the magnitude of the “reinforcing 
bond” or of the “frictional attach- 
ment” between resin and glass is 
largely caused ky both chemical 
and thermal shrinkages of the 
resin. The glass-reinforced types of 
compression moldings will exhibit 
shrinkages from cold mold dimen- 
sions in the range of 0.002 to 0.004 
in./in. and the mineral-filled types 
in the range of 0.004 to 0.008 
in./in. (Table I, above). 


rates 1S 


Terminology 


Molding shrinkage. This is the 
difference between the correspond- 
ing linear dimensions of the mold 
and of the molding at room tem- 
perature. Molding shrinkage is the 
result of a number of factors (4): 

1. Volume changes due to elastic 
or plastic decompression when the 
mold is opened and the piece re- 
moved. 

2. Chemical shrinkage or poly- 
merization shrinkage. “Apparent 
chemical shrinkage” (1). 

3. Directional effects due to the 
orientation of fillers or to the 
“memory” of the filled system. 

4. Entrapment or evolution of 
gases during molding and their loss 
after molding 

5. Thermal shrinkage after cure 
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(5). This is a function of the ejec- 
tion temperature of the molded 
piece and the thermal expansion 
coefficient. 

The molding shrinkage factor 
can be calculated from both the 
mold dimensions and the part di- 
mensions measured at room tem- 
perature (1). The shrinkage can 
also be obtained from the difference 
in density between the liquid and 
the cured resin (6). 

Postcure shrinkage. This shrink- 
age occurs after the piece has been 
removed from the mold and placed 
under postcure conditions, e.g., 





Table Ul: Shrinkage behavior 
of various monomers used in 
polyester molding compounds. 





Shrinkage 
of polymer 


% 


Monomer 


Vinyltoluene 12.5 
Styrene 16 
Diallyl phthalate 18 
Methyl methacrylate 24 





gr expansion 


Coeff. of line 
x!0- 

a 

oO 


69(—_._ 
300 


500 
Length of least chain 
(No of C+Oin least chain) 


700 





FIG. 2: Relation of thermal 


expansion to least-chain 
length (Reference 13). 


heat, irradiation, weathering, etc. 
Storage at ambient temperatures is 
also found to result in shrinkage of 
the molding, which may be caused 
by slow-rate reactions via residual 
peroxides, internal stresses, etc. 

Negative shrinkage or growth of 
the piece is usually due to excessive 
decompression of a piece that was 
under high pressure but heated un- 
der moderate temperatures. It is 
very likely to occur in the vertical 
direction (1). 

Shrinkage dependence on the rate 
of cooling. If the piece is removed 
quickly from the hot mold and 
placed immediately under low-tem- 
perature conditions, it is found that 
the molding has a higher density 
than a piece that is cooled at a slow 
rate. The mechanism of this phe- 
nomenon has not been explained. 
It may be connected with a skin 
effect, e.g., the quick thermal con- 
traction of the outer area causing 
a high internal pressure. 

Linear shrinkage is determined 
from the volumetric shrinkage by 
dividing the volumetric shrinkage 
by three (7). if, for instance, a 
hypothetical cube of 100 units on 
an edge is shrunk 6% in volume, 
the linear change will then be 2% 
or to 98 units on an edge. 

Pregel shrinkage relates to prac- 
tices where the “wet sheet” is 
pregelled before being placed in 
the mold or the press. In such a 
process the main portion of the 
shrinkage occurs outside the mold. 

Shrinkage pool (8) relates to an 
irregular, slightly depressed area on 
the surface of the molding. It is 
caused by uneven shrinkage before 
complete “hardening” is attained. 


Variables affecting shrinkage 


Degree of unsaturation of the 
polymer. The shrinkage, as con- 
tributed by the alkyd portion of 
the resin, depends mainly upon the 
number of crosslinks formed, the 
degree of linear polymerization, 
and the steric structure of the poly- 
mer. Although, theoretically, the 
amount of chemically reactive un- 
saturation can be varied within 
wide limits, a high-quality resin re- 
quires that the number of mono- 
mers reacting with the polymeric 
unsaturation should be about the 
same at both the start and the end 
of the reaction. In other words, an 
optimum polyester system is ob- 
tained when the ratio of monomer 
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to alkyd double bonds is about 1:1 
(9, 10, 11). It is uncertain whether 
this also applies to systems con- 
taining methyl methacrylate, since 
this monomer has been reported 
(12) to have a lesser ability than 
styrene to copolymerize with poly- 
esters. It is likely that ail of the 
unsaturated acid residues are em- 
ployed in crosslinks (13) i.e., con- 
tribute to chemical shrinkage, 
provided the monomer: maleic 
(or fumaric) ratio is about 1:1 or 
even higher. 

Length of polymer chain. Wood 
(13) recently showed that the 
linear coefficient of expansion of 
cured polyesters is proportional to 
the “least-chain length,” a measure 
of the length of the polyester back- 
bone (Fig. 2, p. 124). Accordingly, 
the thermal shrinkage of polyesters 
should increase with the degree of 
polymerization of the polymer 
formed.. The definition of “least- 
chain length” of the polyester (not 
containing monomers) was given 
as =xz, where x = least chain 
length of a component and z = 
mole percentage of this component. 
Wood concluded that “since the 
segments of the polyesters with 
longer least-chain lengths are freer 
to move (even after crosslinking) 
than the segments of shorter least- 
chain polyesters, they will occupy 
more volume on heating,” and, ac- 
cordingly, will result in a larger 
volume _ reduction on 
(thermal shrinkage). 

Shrinkage of the resin is also 
influenced by the chemical and 
steric structure of the polyester 
backbone, i.e., by factors such as 
the flexibility of the links along the 
chain, the type of diol employed 
(aliphatic or aromatic), the con- 
centration of the resin, and the 
type and length of pendant groups 
present. For example, substitution 
of propylene glycol in the polymer 
chain by hydrogenated bisphenol 
A results in a substantial reduction 
in the shrinkage (6). 

Monomers. The percent shrink- 
age of crosslinking monomers used 
commercially in polyesters varies 
greatly, as shown in Table II, p. 
124. Styrene, which is the monomer 
employed most widely in polyester- 
monomer systems, causes the 
shrinkage to increase linearly with 
the concentration. The shrinkage of 
three different polyesters is plotted 
against the styrene content of each 


cooling 
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FIG. 3: Shrinkage versus 
styrene content of three 
polyesters (Reference 6). 


in Fig. 3, above. The molar com- 
position of these three polyesters 
is shown in Table III, below. The 
greater contribution of methyl 
methacrylate to the shrinkage of 
polyesters is demonstrated in Fig. 
4, p. 128. 

Reinforcing fibers and fillers. The 
shrinkage of polyesters is reduced 
as the amount of glass and/or filler 
is increased. The effect of glass 
fibers is shown in Table IV, p. 128. 
It is evident that the greatest shrink- 
age decrement is obtained by the 
addition of approximately the first 
8% of glass fiber. The length of 
the glass fibers does not appear to 
affect shrinkage to any significant 
degree (Fig. 5, p. 131). 

Fillers reduce the shrinkage. 
Since they do not shrink, the shrink- 
age of a filled system is usually 
that of an unfilled polyester de- 
creased by the volume percentage 
of the filler. 

In many cases, the orientation 
of the filler influences the amount 
of shrinkage and also the shrinkage 
direction of a molded piece. In 
general, the thermal shrinkage of 
most of the thermosets that have 
been studied is larger in the direc- 
tion of the pressure than perpendic- 


ular to the pressure. This is believed 
to be due to the orientation of the 
filler and also due to the difference 
in the thermal shrinkage between 
filler and resin. On repeated heat- 
ing and cooling of the piece the 
thermal expansion coefficient is 
reduced. This is probably due to 
postshrinkage. The resin nearest to 
the filler or glass will cool faster 
and therefore shrink more quickly. 
The resin farther away will cool 
more slowly and, therefore, shrink 
more slowly. But the resin farther 
away will reach a higher exother- 
mic peak which may result in 
higher actual shrinkage. This may 
cause cracking in resin-rich areas 
(16). The order of magnitude of 
either of these two opposing effects 
will, of course, determine the over- 
all shrinkage, or the creation of in- 
ternal stresses. 

Molding pressure. Generally 
shrinkage is reduced as the molding 
pressure is increased. The shrink- 
age of some thermosetting mate- 
rials at two different molding pres- 
sures is compared in Table V, p. 
128. While pieces molded at higher 
and lower pressures may shrink 
about the same amount during cool- 
ing, those molded at higher pres- 
sures are initially larger when the 
mold is opened due to higher elas- 
tic expansion of the piece. If the 
rate of cure at higher pressure is 
greater, the increment appears to 
be of small significance as com- 
pared with the greater elastic ex- 
pansion of the molded piece. Sim- 
ilarly, the shrinkage is decreased 
as the mold design approaches 
“fully positive” due to the greater 
“effective” pressure. 

Mold temperature. Usually the 
shrinkage is found to increase with 
the mold temperature. This is es- 
sentially due to the higher ejection 
temperature, higher exotherm, and 
higher rate of reaction. In glass- 
reinforced polyesters (To page 128) 





Table Hil: Composition of polyesters (See Fig. 3) 





Polyester — 


type HBPA PG 


4 
5 


1.5 
— 2.4 
, Key te 


MW — 76 = 
FA fumaric acid (MW = 116.1 


) 


components: HBPA — hydrogenated bisphenol A (MW — 240.4 
1 A= Fpthalte. anhydride (MW = 148 
1). 


moles of component ———_—__— 


PA MA FA 
0.5 1.5 -- 
0.5 1.0 1.0 
1.0 -— 1.0 


propylene glycol 
y = 96.1); 


: PG 
1); MA=maleic anhydride (MW ) 
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Plastics Hi-lites 





Never Before in Plastics 


Three pioneering designs in diverse markets point up 


the versatility of Pro-fax polypropylene. 


It goes without saying that in big ticket items, pro- 
ducers can’t gamble on any part designed to play a 
key functional role. Whatever material they may 
plan to use they test it exhaustively, especially if it 
is plastic. These are not gadgets or novelties, but 
top-flight, high-quality merchandise. Pro-fax had to 


Molded by Industrial Molding Corporation, Culver City, California. 
Tubing extruded by Plastic Process Company, Los Angeles, California. 


be good to even merit evaluation in such big, hard- 
to-do jobs. The fact that it won them all over all 
other materials points to a range and depth of per- 
formance no other thermoplastic can match. Never 
before in plastics . . . and never were the jobs done 
so well: functionally, esthetically, and economically. 


The heart of any automotic dishwasher is the water distribu- 
tion system which provides the washing and rinsing action. 
Waste King uses Pro-fax for the unique rotating Z-arm of its 
new Universal dishwasher to provide improved washing ac- 
tion, increased capacity, and permit genuine “random load- 
ing.” In operation a powerful pump forces water through 
scientifically located openings on the rotating arm into a 
spray which reaches into all corners of both the upper and 
lower baskets. Dishes, silverware, and pans are thoroughly 
washed and rinsed, regardless of their position in the machine. 

Here's a job that makes real demands on a thermoplastic. 
Heat and stain-resistant, immune to stress-cracking from de- 
tergent attack, and possessed of the structura! strength re- 
quired to withstand the centrifugal forces set up by the 
rotating action, Pro-fax met every requirement. 


Z-arm of Waste King dishwasher is constructed from injection- 
molded Pro-fax parts welded together to form this complex 
unit. Its through-and-through color can't wear off, rust or corrode. 
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FUNCTION AND ECONOMY BOTH HINGE ON PRO-FAX 


The hinged deflectors for this new auto air-conditioner 
are all molded with Pro-fax, in a design which replaces 
many metal parts with a few attractive, durable plastic 
components. The unique ability of Pro-fax to replace a 
conventional metal assembly with an integrally molded 
hinge enabled Eaton Manufacturing Company to cut 
over-all costs more than 65% and at thesame time achieve 


a weight saving of more than 90°. The completed Pro-fax 
assembly won’t rattle or squeak, requires no lubrication, 
and has a glossy surface finish with high resistance to 
grease, oil, and ultraviolet light. 

More and more new product designs such as this hinge 
won the selection of Pro-fax for improved function and 
reduced manufacturing costs. 


Molded by Port Erie Plastics, Erie, Pennsylvania, 
for Eaton Manufacturing Company, Cleveland, Ohio. 


FOR THE FIRST TIME...INJECTION MOLDED LUGGAGE 


In luggage, too, Pro-fax® now does a job no material ever 
handled so well. Sears describes its newline of FORECAST 
luggage, injection molded with Titanite (Hercules Pro-fax), 
‘the greatest step forward in luggage since leather.’’ And 
for several good reasons. Extensively pre-tested before 
marketing by the world’s largest merchandisers, FORE- 
CAST luggage, with exclusive Titanite shell, survived 
2,000 tumbles in a mechanical package testing wheel 
(equivalent to a lifetime of use) where all other types 
failed after going only 1/5 the number of turns in the tum- 
bler. It survived 500,000 miles of actual travel-testing 
with but a few scuff marks which were readily removed. 
One of the lightest molded cases available, its owners will 
recover its initial cost in savings in air travel excess weight 
charges. The excellent chemical resistance of Pro-fax 
makes it virtually immune to staining. Here’s luggage you 
can scrub in the tub after travel dirt accumulates, and 
restore to its original rich, attractive finish. 

Molded with a special formulation of high impact 
Pro-fax, it is strong, tough and resilient. Aptly named 
FORECAST, it’s your first look at what will soon be the 
new look in many product lines where large shapes, in- 
jection molded with Pro-fax, will serve to bring new func- 
tionality and merchandising values to industrial and 
consumer goods. 


Molded by Amos Molded Plastics, Edinburg, Indiana, for 
Sardis Luggage, Sardis, Mississippi. Exclusively distrib- 
uted by Sears, Roebuck and Company, and available now in 
the Searscatalog and selected retail stores throughout the nation. 


HERCULES POWDER COMPANY 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 
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THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 
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there is an optimum mold tem- 
perature for a given set of condi- 
tions. This is a compromise between 
the requirements of limiting post- 
cure effects, reduction of cure 
uniformity in shrinkage, 
optimum surface appearance of the 
piece, weather resistance, and 
physical properties required for 
strength. If the temperature of the 
force differs too greatly from that 
of the cavity, uneven shrinkage will 
occur. If the mold temperature is 
too low, postcure shrinkage effects 
may become predominant. Mold- 
ings polymerized at room tempera- 
ture have the advantage of more 
uniform shrinkage. 

Cure time. Increasing cure time 
causes the thermal expansion 
coefficient of the material to be 
reduced (and thus the thermal 
shrinkage). This initially results in 


time, 


a larger piece after its release from 
the mold because the longer cure 
time causes greater elastic recovery 
after the pressure is_ released. 
McGlone and Keller (2) demon- 
strated the changes of actual pres- 
sure on the part during the molding 
cycle (Fig. 1). Thus, after 5 min. 
cure time, the pressure on the part 
is nearly nil. 

Mold design. Mold design fac- 
tors, such as the degree of posi- 


tivity of the mold, the thickness of 
the piece, and the depth of draw 
affect the amount and direction of 
the shrinkage of the polyester. As 
the mold approaches “fully posi- 
tive,” the effective pressure on the 
part becomes greater. On opening 
the mold, the elastic recovery of 
the piece is greater. The depth of 
draw effects a reduction in shrink- 
age from top to bottom of the 
draw. Increasing the thickness of 
the piece causes shrinkage to in- 
crease due to higher exotherm. Also 
important is the type of “cut off.” 
This includes the loss of resin at a 
zero “cut off.” Generally speaking. 
from the point of view of shrink- 
age, the effects of piece thickness 
and positivity of the mold usually 
predominate. 

Piece cooling rate. The shrinkage 
of polyester laminates increases 
with the rate of cooling. The high- 
est shrinkage takes place when the 
piece is immersed in a cold bath 
immediately after removal from the 
press. Thus, in view of the corre- 
lation between shrinkage and spe- 
cific gravity, a piece of higher 
density is formed if the molded 
product is quenched after ejection 
of the part. This mechanism has not 
yet been explained. 

Exotherm. As would be expected, 





Table IV: Effect of amount of %-in.-long glass fiber in polyester 
molding compound on shrinkage (reference 15) 





Amount of glass fiber 
Vol. % Wt. % 


0 0 

6.3 7.6 
12.7 

15.5 19.1 
25.4 
31.8 


Shrinkage, in./in 
2-in. disk 6-in. bar 


0.014 
0.006 
0.004 
0.0043 
0.003 
0.002 


0.0085 
0.0031 
0.002 

0.0013 
0.0007 
0.0005 








Table V: Effect of molding pressure on shrinkage 
of thermosetting materials (reference 5) 





Material 


Heat-resistant phenolic 
Mineral-filled polyester 
Mineral-filled silicone 
GP one-step phenolic 
GP two-step phenolic 


Shrinkage 
At 4000 p.s.i. 4t 6000 p.s.i 
: oe % 
4.9 4,3 
4.9 3.6 
6.1 5.0 
7.5 6.7 
8.5 7.2 
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FIG. 4: Relative effects of 
styrene and methyl metha- 
crylate on shrinkage of a 
polyester (Reference 14). 


the shrinkage increases with the 
exotherm peak. The exotherm is 
controlled by several parameters, 
such as the percentage of curable 
unsaturation in the polymer, the 
type and amount of monomer, the 
molding temperature, the type and 
percentage of catalyst, the molding 
pressure, the uniformity of glass 
distribution, and the thickness of 
the piece. Table VI, p. 131, gives 
the relationships between the exo- 
therm peak, the percent curable 
unsaturation in the polymer chain, 
and the amount of styrene. The 
highest temperature increments are 
found by increasing the polymer 
unsaturation from 20 mole % to 
40 mole % maleic anhydride. The 
contribution of the styrene to the 
exotherm peak is seen to be much 
smaller at a relatively low degree 
of polymer unsaturation. Substitu- 
tion of part of the styrene by 
methyl methacrylate is not expected 
to change the exotherm peak tem- 
perature greatly since the heat of 
polymerization of these two mono- 
mers is about the same. But the 
shrinkage will be higher as the 
methyl methacrylate portion is in- 
creased because the shrinkage of 
the latter is 50% greater than that 
of styrene. 

If the exotherm peak is too high, 
shrinkage may become excessive 
and will cause cracking, fiber 
prominence in the surface, internal 
fiber blush, and shrinkage pools. 
This will result in low strength 
properties and reduced water resist- 
ance. When spraying thick sections 
in short periods of time, the exo- 
thermic heat will rise very quickly 
(18). Warpage is often an addi- 
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NOW ... IMPROVED VOLATILITY CHARACTERISTICS 
IN A PLASTICIZER 


New material is designed for wire insulation up to temperatures of 105° C 


Elastex’”’ 26-P Plasticizer (Di-tridecyl Phthalate) is a 
light-colored phthalate ester of particular interest to the 
vinyl compounder who desires to produce vinyl compounds 
for wire insulation that will stand up at service tempera- 
tures higher than heretofore possible with many mono- 
meric type plasticizers. 

The unusual combination of properties possessed by 
*‘Elastex” 26-P Plasticizer is especially useful in wire insu- 
lation and other applications where high service tempera- 
tures are required. 

Allied Chemical’s recommended procedures for incor- 
poration of “Elastex” 26-P in high temperature wire will 
obtain optimum working characteristics, reduce costs, and 
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PLASTICS DIVISION; 


40 RECTOR STREET, NEW YORK 6, N.Y. 


eliminate the use of more expensive materials. 


The following chart indicates the type of performance to be 
expected: 


ACCELERATED AGING, UL Spec. 
7 DAYS AT 136°C Subject 758 DDP 


Min. 
Retained Tensile Strength, % 65 250 93 108 
Retained Elongation, % 65 0 98 90 
Volatility, % wt. loss - 17.1 2.2 6.0 


Polymeric 26-P 


Allied Chemical will be glad to assist in improving your 
products by the use of “‘Elastex”’ 26-P Plasticizer or any 
of the many other Allied Chemical Plasticizers. Call your 
representative or write us direct for samples and technical 
data. 
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Naugatuck KRALASTIC 


THE ORIGINAL ABS RESIN 
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Revolutionary new instrument cluster housing 
is made of KRALASTIC 


The first complete instrument cluster 
housing to be made of plastic is now 
used by one of the nation’s leading 
automobile manufacturers in all mod- 
els of one of its new series: And look 
what KRALASTIC” offers! 


1/5 the weight! These new KRALASTIC 
housings are 7 to 8 pounds lighter 
than those made with conventional 
materials, yet are tougher too! 

What’s more, they are molded to 
more intricate shapes, impractical with 


metals. They are rust-proof, sound- 


deadening, always warm to the touch. 


They have excellent dimensional stabil- 


Akron - Boston - Chicago - Gastonia - Los Angeles - Memphis - New York - Philadelphia - CANADA: Naugatuck Chemicals - Elmira, Ont 


ity, even at elevated interior tempera- 
tures exceeding 200° F. They provide 
better adhesion of the seven different 
acrylic lacquers used to match the cars’ 
interiors. Chipping and marring are 
minimized, resulting in less touch-up 
during assembly. Hand-burring and 
finishing as with metal counterparts is 
materially reduced. 


Most important, they have their own 
instrument wiring built into them, in the 
form of printed circuits. The single wir- 
ing plug is simply snapped into place 
to make contact with the circuitry 
printed on the back of the panel. 


Individual wires to generator, oil, tem- 
perature, hi-beam and turn arrow indi- 
cators, gas gauge, and illuminating 
lights are eliminated. Manufacture, 
shipping and service are simplified as 
never before. Reliability is brought to 
an entirely new high. 


And there’s lots more to come from 
KRALASTIC, the original ABS plastic. 
With its unique combination of desir- 
able properties, KRALASTIC is the key 
to a whole new series of design- 
engineering improvements, not only in 
automobiles but in products by the 
hundreds. Look into it. 


Naugatuck Chemical Division .. ot Sane 


cK VE 


KRALASTIC RUBBER-RESINS © MARVINOL VINYLS © VIBRIN POLYESTERS 


* Cable: Rubexport, N.Y. 














tional defect connected with such 
excessive shrinkage. 

Charge weight. As McGlone and 
Keller have shown (1) “the effect 
of increased charge weight and the 
corresponding increased mold-part 
weight on the molding shrinkage 
of parts molded in a landed mold 
is similar to the effect of increasing 
the pressure on the part. Also, on 
opening the mold the decompres- 
sion is greater, thereby resulting 
in reduction of the total thermoset 
shrinkage.” 

Evolution of gases. Gases may 
be evolved during the curing proc- 
ess even if the process condi- 
tions are right. Progressive shrink- 
age has a tendency to help force 
gases to the surface. If such gases 
are released immediately on the 
opening of the mold and the cool- 
ing of the part, the shrinkage will 
be increased by part of the volume 
the gases have occupied inside the 
reinforced system. Measures aimed 
at the prevention of such evolution 
of gases are: evacuation of the resin 
prior to fiber impregnation, gasket- 
ing of the mold, elimination of 
moisture by the proper storage of 
raw materials, reduction of both 
molding temperature and catalyst 
concentration, and retention of 
molding pressure until completion 
of cure. 


Defects caused by shrinkage 
Many variations in quality that 
occur in glass-reinforced polyesters 
are caused, wholly or in part, by 
uneven or excessive shrinkage. The 
polyester resin has a much faster 
cooling rate and shrinks to a far 
greater extent than does the glass 
fiber. The thermal expansion 
coefficient of the polyester is about 
10 to 20 times that of the glass 
fiber. Furthermore, during the cure 
heat is generated only in the resin 
and must be conducted into the 
material adjacent to the resin, i.e., 
glass fibers, fillers, or the mold 
itself. As has been pointed out, the 
resin in the area of these inter- 
faces will cool more quickly (and 
therefore shrink more quickly) 
than does the resin further away 
from these interfaces. In addition, 
the resin that is further away from 
these interfaces will reach a higher 
exotherm temperature. These con- 
ditions are effective initiators for 
the formation of internal stresses, 
which are amplified by the fact that 
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the higher rate of cooling increases 
the actual shrinkage of the poly- 
ester, resulting in a resin of greater 
density. The overall result will be 
that stress gradients are built up 
within the cured molding or the 
laminated products. These stress 
gradients may be injurious to the 
quality of the products. On the 
other hand, there is evidence indi- 
cating that some stress between 
the resin-glass interface contributes 
greatly to the increased strength of 
the laminates. 

Air, air pockets, air interfaces. 
Glass-reinforced cured polyester 
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FIG. 5: Fffect of length of 
glass fiber on shrinkage of 
polyester molding compound. 


systems may contain air or gas in 
the form of bubbles or in the form 
of linear separations between 
cracked resin-resin, or resin-glass 
interfaces. Air or voids are often 
encountered when the rate of heat- 
ing (exotherm) is too great. Mono- 
mers will partly evaporate or re- 
lease dissolved air. The resulting 
gases will then be occluded in the 
fast-shrinking polymer and will ap- 
pear in the form of bubbles, air 
pockets, or “voids.” There are a 
number of methods which will pre- 
vent such air occlusions: evacuating 
the resin or monomer prior to lay- 
up, adding the monomer to hot 
resin, preheating the resin prior to 
fiber impregnation, increasing the 
wet-out time, or heating the mold 
at a slow rate. Also, high molding 
pressure and the use of gaskets can 
prevent the formation of air bubbles 
due to the well-known pressure- 
volume relationship of gases and 
also the higher solubility of gases 
in the monomer with increasing 
pressure. The use of gaskets in the 
mold or matched metal molds will 
often reduce the occurrence of air 
bubbles and voids. 

Crazing, cracking, internal fiber 
blush. These defects are usually due 





Table VI: Effects of maleic anhydride and styrene content of poly- 
ester resin on exotherm peak (reference 17) 





Maleic anhydride 
in polyester 20% 


mole % * 


20 93 
40 160 
60 182 
80 184 

199 


--Exotherm peak of composition by % (wt.) of styrene— 


30% 40% 50% 

C C °C . 
103 104 105 
175 176 177 
204 208 212 
215 232 238 
221 245 254 








Table Vil: Shrinkage and flexural strengths of 


polyester laminates (reference 14) 





Polyester/ 


Type of polyester monomer ratio 


X/Styrene 
Styrene 
Styrene 
Styrene 
Styrene 
/Styrene 
MMA 
MMA 
MMA 


70/30 
50/50 
33/67 
65/35 
50/50 
33/67 
65/35 
50/50 
33/67 


(xx 


ii 


<~< 


Shrinkage 


Flexural strength 
% q p.s.i. 

6.96 77,700 
9.18 77,800 
11.72 80,300 
8.94 68,300 
9.68 71,100 
10.22 72,000 
10.72 77,100 
12.85 80,600 
15.15 84,800 








to factors such as nonuniformity of 
glass distribution, too high a ratio 
of resin to glass, too much resin 
shrinkage (due to exotherm and/or 
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FIG. 6: Effect of the glass 
content on the flexure of 
polyester moldings. 
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mold temperature), or insufficient 
wetting of the glass. Crazing and 
cracking are also occasionally ob- 
served when the molded product is 
subjected to excessive postcure 
conditions. Another cause for such 
defects is the prewetting of the 
glass fibers with monomers. The 
monomers, having a much higher 
polymerization shrinkage than the 
polymers, will build up greater 
stresses in the resin-glass interface. 
Even small amounts of water in 
the wet lay-up promotes cracking. 

Too high a shrinkage often 
causes the resin to shrink away 
from the resin-glass interface, thus 
forming voids which may be visible 
as “internal fiber blush” or as 
cracked or crazed areas. Internal 
fiber blush is often the result of 
postcure conditions, such as post- 





Table Vill: Effects of maleic anhydride and styrene content of cast 
polyester resin on flexural strength (reference 17) 





Maleic anhydride 
in polyester 20% 


mole % p.s.i. 


20 4,995 
19,900 
19,200 
17,000 
14,200 


Flexural strength of cast resin containing % (wt.) of styrene 
g s 


30% 40% 


p.s.i. 


50% 


p.s.i. p.s.i. 


4,995 
15,600 
18,560 
15,600 
12,800 


7,100 
14,200 
17,800 
14,200 
12,500 


9,920 
14,200 
17,000 
13,500 

8,940 








Tabie IX: Wall thickness versus exotherm peak in polyester moldings 





Wall thickness 


mm. 


20 
50 
100 
150 
* MEKP 


methyl ethyl ketone peroxide: Co 


Exotherm peak in catalyzed polyester" 
0.25% MEKP 0.75% MEKP 
0.012% Co 0.012% Co 

il c. 
85 145 
145 182 
189 191 
190 195 


cobalt-type catalyst 








Table X: Effect of relative humidity of the atmosphere on light 
transmission of polyester glass-fabric laminates (reference 24) 





Light transmission of panels produced at: 


Curetemp. Cure time 


5% RH 
c hr. N 
120 11 


105 : 14 
70 


50% RH 





baking or exposure to water and 
humid weather. This effect is more 
pronounced in molded or laminated 
products which have not been com- 
pletely cured, i.e., which contain 
residual monomers. The monomers 
are more concentrated in the inter- 
faces, where the heat of reaction is 
readily dissipated, e.g., along the 
fibers or along the mold. In the lat- 
ter case, the mold temperature must 
be lower than the peak exotherm 
temperature. 

Cracks may also occur along 
deformations of the cured products. 
Here, the use of so-called “flexible 
resins” is advisable. In such cases 
polyesters containing isophthalic 
acid or epoxy-modified polyesters 
may be used. A higher content of 
glass also tends to alleviate this de- 
ficiency, as is seen in Fig. 6, left. 
Shrinkage plays an important role 
around the glass fibers as will be 
discussed later. 

Depression in surface, shrinkage 
pool, waviness. These are irregular, 
slightly depressed areas on the sur- 
face of the molding. They are 
caused by uneven shrinkage before 
complete hardening is attained (8). 
This phenomenon is common in 
contact-pressure lamination in 
which the pressure is too low to 
counterbalance uneven shrinkages 
as mentioned previously. The resin 
in the vicinity of the glass shrinks 
less (due to the dissipation of heat) 
than in the areas where no fibers 
are present. Therefore, this effect 
becomes more pronounced the 
greater the distances between the 
fibers, especially at and near the 
surface. This deficiency can be re- 
duced by the use of “closely-knit” 
surfacing mats. Also higher pres- 
sure and longer (To page 196) 
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FIG. 7: Effect of micropor- 
osity on light transmission 
characteristics of glass-fabric 
laminates (17). 
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HOW KODIAK 
PUTS A 

TOUGH 


DESIGN 
ON ICE 


‘‘Molds without draft . . . vertical surfaces 
... Sharp corners and intricate detail... 
maximum insulation . .. they’re a snap 
with ADM resins.”’ 


True to its name, the Kodiak Ice Maker was a 
real bear to knock out in fiberglass . . . and a real 
bear to insulate. But Kodiak Industries, St. Paul, 
Minnesota, is doing it with tremendous success. By 
using plastic throughout, Kodiak makes an 
automatic ice cuber that’s unique not only for the 
crystal purity of its ice cubes, but for strength, 
beauty, insulation, and seamless sanitation. 

Says Kodiak Production Manager, Red Williams: 
“Every part in our machine is a headache to 
produce ...so tough, in fact, that out of all the 
different laminating and foaming resins we tried, 
only ADM’s do the job to our satisfaction.” 


OUTSTANDING WET-OUT "ADM Aropol resins 
wet-out almost instantly. They make rolling a 
snap, prevent air bubbles from forming under 
the gel coat. As a result, even the nearly square 
corners of our streamlined box are extremely 
strong and smooth.” 


@ 


“THE SEALZIT GUN has several advantages 
over other guns we've tried, but most impor- 
tant to us, it shoots the glass out under enough 
pressure to smack it into the tight spots and to 
make it stick to the vertical surfaces. And the 
Sealzit gun is easier to handle .. . keeps labor 
and material costs down,” 


© 


1:1 RATIO FOR FOAM "With ADM's rigid 
foam resins, insulating the Kodiak is no trick at 
all. We can use a | to | mix, which is ideal 
for handling with virtually any equipment. Tem- 
perature isn't critical either with these low 
viscosity resins. We get excellent foam uniform- 
ity and good cure in our insulation without the 
need of heating or cooling the resin lines. No 
other resin gives you so much latitude.” 
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Stability of thermoset plastics 


at high temperatures 


By S. L. Madorsky’ and S. Straus’ 





Polyesters, epoxy, phenolic, and silicone plastics were pyrolyzed in a vacuum 


at 360, 500, 800, and 1200° (¢ 


The volatile products of degradation were col- 


lected and fractionated. The lighter fractions were analyzed in the mass spec- 
trometer for product identification and the heavier ones by microcryoscopy for 
molecular size. Stabilization occurred in all cases in the form of a nonvolatile, 
more or less carbonized residue. Taking the amount of residue as a measure of 
thermal stability, the relative stability of these resins is in the following order: 


silicone >phenolic >polyester 


-epoxy. The activation energies of thermal degra- 


dation are 18, 36, and 51 kcal./mole, respectively, for the phenolic, polyester, 


and epoxy resins 





D.«.i:. the past few years there 


has been a growing demand in 
industry and defense for polymeric 
substances that would either remain 
intact or continue to serve even in a 
more or less degraded state as the 
protective element of an assembly 
under conditions in which tem- 
peratures far above the ordinary 
are encountered. In many cases, 
highly cross-linked organic poly- 
mers have been found to meet such 
requirements. When such polymers 
are heated to temperatures above 
about 500° C., they give off gaseous 
products, absorb heat in the deg- 
radation process, and leave behind 
a carbonaceous residue. All of these 
phenomena are helpful in reducing 
the effect of heat on parts that it 
is desired to protect. 


Materials investigated 


The following plastics were 
studied in an investigation of the 
behavior of some thermoset resins 
during pyrolysis in a vacuum: 
Polyester. The uncured material, 
Vibrin 136A Naugatuck 
Chemical Co., was described as 


from 


consisting of approximately equal 
parts by weight of a modified maleic 
anhydride unsaturated alkyd and 


* National Bureau of Standards, Washington 
Dd. Cc 

This research was supported by the U. S. Air 
Force under Project 33-616) 58-8 monitored 
by Materials Central Director » Advanced 
Systems Technology Wright ir Development 
Division 
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monomeric triallyl cyanurate. Hy- 
droquinone (less than 100 p.p.m.) 
was used as inhibitor. The material 
was cured in the presence of 0.2% 
of tert-butyl perbenzoate by heating 
for 15 min. at 50° C. and then 
degassing in a vacuum (about 5 
mm. Hg) for 10 minutes. It was 
next heated for 2 hr. at 121° C. 


ri... 


The temperature was then raised 
over a period of 1 hr. to 260° C. 
and kept constant for 3 hours. The 
product was a transparent hard 
glass of light amber color. Ele- 
mental analysis showed C 54.8%, 
H 5.3%, N 7.5%, and O (by dif- 
ference) 32.4 percent. 

Epoxy. The uncured material, 
Epon 1310 from Shell Chemical 
Corp., was described as a condensa- 
tion product of epichlorohydrin 
and polyphenol. The polyphenol is 
a novolac type of resin having be- 
tween three and four phenolic 
hydroxyl groups per molecule. The 
molecular weight of Epon 1310 
varied from about 725 to 775 and 
had an equivalent weight per 
epoxide group of about 200. It 
contained a small amount of 
chlorine due to the epichlorohydrin 
used in its manufacture. In curing 
this resin, 50 parts of powdered 
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FIG. 1: Furnace for the pyrolysis of plastics at high temperatures up 
to 1200 to 1300° C. Legends: A—brass cylinder; B—transite boards; 
C—outer alundum cup wound with nichrome wire; D—inner alundum 
cup wound with platinum wire; E—heavy platinum cylindrical cup 
serving as efficient heat distributor; F—fused quartz tube connected to 
a glass vacuum apparatus; G—platinum cylindrical cup (the sample 
is placed in this cup close to its bottom); H—platinum-platinum 
rhodium thermocouple which is held in a fine alundum tube, K, and 


touches the bottom of the quartz tube, F. 
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FIG. 2: Photograph of assembled apparatus. 


Epon 1310 was added slowly with 
constant stirring to a solution of 
0.5 part of BF:-monoethylamine 
complex in 40 parts of acetone. The 
mixture was spread on a glass plate, 
dried at 66° C. until hard, and 
exposed overnight at room tem- 
perature and humidity. It was then 
cured for 1 hr. at 157° C. and 
finally postcured for 3 hr. at 205° 
C. The final product was a trans- 
parent hard glass of amber color. 
The exact chemical nature of the 
resin is not known. However, it is 
known to consist chiefly of carbon, 
hydrogen, and oxygen. Elemental 
analysis showed it to contain C 
69.7%, H 5.9%, and O + Cl (by 
difference) 24.4 percent. 

Phenolic. The uncured resin, CT- 





100 5 


3 90 -Potymethylene Polyacrylonitrile) 
@ } a 


91-LD from Cincinnati Testing and 
Research Laboratories, was de- 





80} ’ 


70} 
60! 


50} ' ¥ | Polytetrafluoroethylene 


Phenolic 


scribed as a phenol-formaldehyde 
resin catalyzed by the addition of 
an alkali. It was cured by heating 
15 min. at 94° C., 15 min. at 107° 
C., and 30 min. at 127° C. This was 
followed by a postcure which con- 





40}¢/ 
30} 


Peccentage of sample volatil 


20} ir 


Silicone 


sisted in placing the material in an 
oven at 121° C., raising the tem- 
perature of the oven over a period 
of 3 hr. to 260° C., and then main- 
taining this temperature for 2 
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FIG. 3: Relative thermal stability of plastics. 


hours. The product was a dark 
brown hard glass. Its actual chemi- 
cal composition is not known. 
However, elemental analysis showed 
a composition of C 77.0%, H 
6.1%, and O (by difference) 16.9 





Table 1: Pyrolysis of thermoset plastics 





Time 
at temp. 


Pyrolysis 


Plastic temp. V olatilization 


c. min, % 


Polyester 360 60 
500 30 
800 5 
1200 5 
360 60 
500 30 
800 5 
1200 5 
360 
500 
800 44 
1200 48 
360 2 
500 6 
800 


13 
1200 17 


28 
83 
89 


38 
75 
86 
87 
11 
28 


Phenolic 


Silicone 


retained shape, but became slightly 


K—shrunk 


ViestV—i90 


Fractions, based—\ 
on volatilization Appearance 


Vove of residue* 


- - 
% % 


66.5 
47.4 
55.7 
61.8 
36.4 
18.0 
26.9 
49.1 
25.0 
50.1 

40.4 
62.4 
91.3 
86.7 


A,B,D 
A,C,F 
A,F,K 
A,F,K 
A,B,D 
A,C,F 
A,F,K 
A,F,K 
G 
A,B,D,F 
A,B,F 
A,B,F 
G 
B,D,E,H 
A,B,D 
A,B 


buckled; D—retained gloss; E—retained some transparency: 


52.6 


38.2 


82.0 
73.1 
50.9 
75.0 
49.9 
59.6 
37.6 

8.7 
13.3 
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in order to facilitate the escape of 
the volatile products from the hot 
Amount in volatile products” zone where they would otherwise 
Component* At 360°C At 500°C. At 800°C. At 1200°C. undergo secondary reactions. Col- 
; - 7 = lection, fractionation, and analysis 
; : of the volatile products are simpler 
and easier under these conditions 
Carbon monoxide 2. 7.2 than when these products are mixed 
Carbon dioxide . in 
Methane with extraneous gases. fae 
Ethane ~ The results of the investigation 
Ethylene 4 will be presented in two parts: 1) 
Allene pyrolysis of the polymer with sub- 
Propylene reas x i sequent analysis of the degradation 
Butenes ps g products and 2) determination of 
Butadienes rates of degradation and activation 
Cyclopentadienes energies of the reactions involved 
Pentanes in the degradation. 
Pentenes - 
Pentadienes Pyrolysis 
cans shown) Ss 0 pe The effects of pyrolysis o the 
Vove 235 52.6 : 38.2 thermoset plastics were studied at 
360, 500, 800, and 1200° C. A 
10- to 50-mg. sample was weighed 
into a small cylindrical platinum 
container, which was placed in a 
: Components in empunte 7 less than 0.5% are not shown. » Percentages are based on weight of finger-like quartz tube attached to a 
glass vacuum apparatus by a 
ground joint. The system was evac- 
uated to about 10* mm. Hg, and 
percent. This composition corre- thermoset plastics was carried out an electric furnace, which had been 
sponds approximately to a 1:1 ratio in a vacuum. This eliminated the  Preheated to the required tempera- 
of phenol to formaldehyde, which oxidation of the products by atmos- ture, was moved into position to 
has a composition of C 78.4%, pheric oxygen, thus limiting the heat the sample. The temperature 
H 6.5%, and O 15.1 percent. reactions to purely thermal effects. was measured by means of a Pt 
Silicone. The uncured resin, DC _—An inert atmosphere was excluded _—Pt-10%Rh thermo- (To page 143) 
2106, supplied by Dow-Corning 
Corp. in the form of a 60% solu- 
tion in toluene, was described as Table Ul: Analysis of volatile products 
containing methyl and phenyl from pyrolysis of epoxy resin 
groups on the main chain. The cur- 
ing agent supplied with the resin - ——A mount in volatile products» 
was designated as XY-15, but its Component* At 360°C. At 500°C. At 800°C. At 1200°C. 
chemical nature was not disclosed. _ ——- emnneten a 
However, it was stated that this , ; “ 
catalyst is fugitive and would de- Hydrogen a ' 2.1 
compose at the temperature em- Carbon monoxide 4.7 3. 25.9 
ployed in the curing process. The Carbon dioxide os 1.8 
curing regime consisted in adding Methane ' 43 


~ Anateieus 2.5 
0.21% of XY-15, calculated on oe “4 
{thylene i 


Acetone 
solution. The solution was spread Propane 
é 


on a glass plate and dried overnight Propylene 
at room temperature or for 2 to 3 Ethane 


Table Il: Analysis of volatile products from pyrolysis of polyester 





Hydrogen - 1.3 


Total 100.0 100.0 100.0 100.0 
Volatilized part 


of sample, % 28 83 89 93 











the basis of the resin, to the resin 


hr. at 66° C. It was then precured Cyclopentadienes 

for 15 min. at 107° C., cured for Pentanes 

30 min. at 127° C., and postcured Benzene 

for 3 hr. at 91° C. The temperature Methyl chloride 

was then raised over a 2-hr. period Ethyl chloride 

to 260° C. and kept at this point for aes sas haat 

4 hours. The final product was a Vere Pieast 

transparent hard glass of a slight Total 100.0 

shade of pink. Analysis showed C Volatilized part 

41%, H 4%, Si 29.5%, and O (by of sample, % 38 87 
difference) 25.5 percent. 


* Components in amounts of less than 0.5% are not shown. » Percentages are based on weight of 
. tot 
The thermal degradation of the 


al volatilized part 
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—, yo aye pang aS. Table IV: Analysis of volatile products 
of pyrolysis of phenolic resin 
min. of preheating and 30 min. at 
the operating temperature. At 800 
and 1200° C., the preliminary pe- 
riod was 2 min., and the heating > = : ~ 
period at the operating temperature ‘ ; 
was 5 minutes. The apparatus and Hydrogen 3 5.6 
the experimental procedure were Carbon monoxide 3.3 24.6 
described in detail in a previous Carbon dioxide 5.: 2.7 2.1 
publication (1)'. The electric fur- Methane 
nace used for the experiments at ra tg 
800° C. and below was also de- eb 
scribed in the same reference. Propylene 
For the experiments at 1200° C. Propanols 
a new electric furnace was con- Butanols 
structed (Fig. 1, p. 134). The tem- Cyclopentadienes — 
perature of pyrolysis in the new Benzene 2.5 0.6 
furnace was calibrated by placing a §_ Toluene 4.7 0.5 
Pt/PtRh thermocouple inside the | Dimethylbenzene _ 0.9 - 
platinum cylindrical cup G in a Others (not shown) -- 0 0.7 6.6 
position where the sample would Vovr 75.0 49.9 39.6 dahon 
normally be placed, and _ then Total 
checking its temperature against the Volatilized part 
temperature of a similar outside of sample, % 11 28 44 48 
thermocouple H while the appara- « Components in amounts of less than 0.5% are not shown. » Percentages are based on weight of 
tus was kept evacuated. Although — ee Se 
the temperature of the furnace 
could be raised to 1500° C., pyroly- 
sis experiments were limited to 
1200° C. because of the tendency Table V: Analysis of volatile products 


of the fused quariz tube F to crys- from pyrolysis of silicone resin 
tallize above this temperature. A 


photograph of the assembled ap- 





r Amount in volatile products” : 
Component* At 360°C. At 500°C. At 800°C. At 1200°C., 


100.0 100.0 100.0 100.0 











Amount in volatile products* 


paratus is shown in Fig. 2, p. 136. Component At 500°C. At 800°C. At 1200°C. 


The volatile products noncon- ; oe : . 


% % %e 
densable at the temperature of 


liquid nitrogen were collected as a My¥drogen ‘ 17.9 
: : P Carbon dioxide J 5.1 
gaseous fraction and designated as aiiiiaiie : 92 
Vv iw. A sample of it was analyzed Ethylene 
in a mass spectrometer, and the Acetone 
total weight of this fraction was Propylene 
then calculated from its volume, Butenes 
pressure, and analysis. Another Butadienes 
fraction, V2, volatile at room tem- Hexadienes 1.2 ae 
perature, was collected at liquid- | Benzene 72.4 51.4 17.5 
nitrogen temperature in a 3-mm. Vove 8.7 13.3 49.9 
O.D. weighed glass tube attached to Total 100.0 100.0 100.0 
the apparatus by means of a Volatilized part 
ground joint. The tube was then of sample, % 6 13 17 
sealed off by fusion, weighed, and 
the contents analyzed in the mass 
spectrometer. A heavy fraction, 
Voyr, Volatile at the temperature of 
tg ‘ny ao Gia ae Table VI: Analysis of residues from pyrolysis of phenolic resin 
extension of the apparatus, just 
beyond the hot zone. This fraction 
was collected by dissolving in a 
suitable solvent. The solvent was C. % 
then evaporated and the residue =o 
weighed, and tested for average 500 69.7 
molecular weight by a micro- 800 54.4 
cryoscopic method. The residue 1200 51.6 


a Percentages are based on weight of total volatilized part 











Pyrolysis Amount of ¢ - Analysis of residue 
temp. residue > H 


| Figures in parentheses indicate literature ref- * Analysis of original material 
erences at the end of this paper, p. 210 
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from the pyrolyzed polymer was 
weighed and analyzed by a micro- 
chemical method. 

Table I, p. 136, shows the per- 
tinent experimental conditions and 
results of pyrolysis. The percentage 
volatilization is plotted in Fig. 3, 
p. 136, as a function of tempera- 
ture of pyrolysis for the four plas- 
tics. For purposes of comparison, 
the graph shows curves for poly- 
trivinylbenzene, polyvinylidene flu- 
oride, and polyacrylonitrile, which 
have been studied previously (1, 2), 
and also for polymethylene (3) and 
polytetrafluoroethylene (4). 

Analysis of the volatile products 
was made in a mass spectrometer. 
Some oxygenated compounds, 
which appeared in small amounts 
in some of the analyses, could not 
be identified because mass spectro- 
meter patterns are not available for 
them. In the case of the polyester, 
nitrogen is present in the plastic to 
the extent of 7.5 percent. This ele- 
ment could be masked somewhat 
by carbon monoxide since both 
have the same molecular weight, or 
it could be present in the Vpyr or in 
the residue. 

Results of analysis of the volatile 
products from the polyester, epoxy, 
phenolic, and silicone resins are 
shown in Tables II, III, IV, and V, 


pp. 138, 143, respectively. In the 
case of the polyester, epoxy, and 
phenolic resins, CH: and He appear 
among the volatile products, in ad- 
dition to CO: and CO. In the pyrol- 
ysis of the silicone resin, Hz, CH, 
and C:He are the most abundant. 

The average molecular weight 
for the fraction Vp». was obtained 
for the polyester, epoxy, and 
phenolic resins pyrolyzed at 800° 
C. by microcryoscopy with cam- 
phor as the solvent. The values 


55/— 
sok 


45 


+ 
=) 


Percentage of sample volatilized 


L i 
100 150 


found were 220, 350, and 340 for 
the three resins, respectively. A 
similar determination for the sili- 
cone resin could not be made be- 
cause of lack of a suitable solvent. 
Chemical analysis of residue was 
made for the phenolic resin. For 
results, see Table VI, p. 143. 


Degradation rates 
Rates of thermal degradation of 
the resins were measured on 5- to 


10-mg. samples by the loss-of- 


4 


300 


250 


200 


Time from start of experiment, min 


FIG. 4: Thermal degradation of polyester resin. 





Table VII: Rates of thermal degradation of thermoset plastics 





Pyrolysis 


Plastic temp. 


“c. 
350 
360 
370 
350 
360 
370 
380 
350 
360 
370 
350 
360 
370 
350 
360 
370 
340 
350 
360 
Phenolic 355 

380 

331.5 


Polyester 


Epoxy 


Heating co 


time Amount 


min. % 


150 28.4 
340 41.7 
350 50.7 
150 28.4 
340 41.7 
350 50.7 
230 51.0 
150 28.4 
340 41.7 
350 50.7 
150 28.4 
340 41.7 
350 50.7 
150 28.4 
340 41.7 
350 50.7 
250 39 
260 47 
220 51 
110 9.6 
100 10.1 
1200 10.4 


# Values at 0 time were obtained by extrapolation of curves (initial rates 


—————— Loss of weight — 


Activation 


Rate energy 


% /min. 


kcal./mole 


0.210 ¢ 
0.310 ¢ 
0.520 ¢ 
0.167 ¢ 
0.249 ; 
0.455 ¢ 
0.650 

0.125 < 
0.204 ; 
0.385 

0.085 ¢ 
0.167 
0.318 ¢ 
0.057 z 
0.102 z 
0.244 ¢ 
0.311 4 


18% 
18% 
18% 
20% 
20% 
20% loss 
20% loss 
® loss 
loss 
loss 
loss 
loss 
» loss 
loss 
loss 
loss 
0 time* 
0.575 0 time* 
1.160 at 0 time* 
0.098 at 7 % loss 
0.154 at 7 % loss 
0.033 0 time* 


loss 
loss 36 
loss 
loss 
loss 
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weight method using two types of 


370°C. 340°C 





apparatus. The first type (5), used 
for measuring faster rates at higher 
temperatures, consisted of a very 
sensitive tungsten spring balance 
enclosed in a glass vacuum system. 
Readings of the loss of weight were 
made at intervals during the experi- 
ment by observing, through a 
cathetometer, the position of a 
crosswire attached to an extension 
from the spring, with respect to a 
line on a window in the apparatus 
in front of the crosswire. The tem- 
perature was read at intervals by 
means of a potentiometer. The 
second apparatus (6), used for 
slower rates at lower temperatures, 
consisted of an Elmic microbalance 
enclosed in a polymethyl methacry- 
late—Pyrex vacuum apparatus. The 
loss of weight of the sample and 
the temperature of operation were 
recorded automatically. This per- 
mitted running experiments over 
long periods of time without at- 
tention. The vacuum in both types 
of apparatus maintained at 
about 10° Hg, and the tem- 
perature, as indicated by chromel- 
constantan thermocouples was con- 
trolled to within +0.1° C. by means 
of an electronic thermostat (5). 
Polyester. The percentages of 
volatilization of the polyester meas- 
ured by means of the spring balance 
are shown plotted as a function of 
time in Fig. 4. The shapes of these 
curves are irregular, and different 
from those found in our earlier 
studies (1, 3, 5, 6, 7), in which the 
rates approximately (To page 207) 
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The heart of the improved Willert System is its AIR 
COOLED CONDENSERS, which are constructed of 
high pressure finned tubing and are located within the 
cylinder covers of the extruder. Individual zones along 
the cylinder are jacketed and connected to these 
condensers forming a closed system. Blowers are 
mounted in the base (see photo above) and, when in 
operation, remove the latent heat of vaporization. There- 
fore, excessive frictional heat is removed automatically, 


without thermal shock, providing uniform thermal reg- 
ulation regardless of viscosities or meit temperatures. 


The result is closer tolerance extrusions at greatly 
increased outputs. 


Egan Extruders with the new Air Cooled Willert System 
are available in sizes from 2” through 12", with L/D 
ratios of 20:1, 24:1, 32:1. 


Detailed information is available upon request. 
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Sheet foam for cushioning 


Extruded polystyrene foam, available in rolls or sheets up to 
36 in. wide and in 10-, 20-, and 30-mil thicknesses, is now being 
offered to packagers as a cushioning material for which a num- 
ber of important advantages are claimed. 


The new foam material, stated to be priced competitively 
with paper, is reported to be very light in weight (5 Ib./1000 
sq. ft. in 10-mil thickness), to have extreme resiliency, and to 
provide desirable thermal insulation. Thus, it not only protects 
the products but also will considerably reduce over-all weight 
and shipping costs. 


This new polystyrene foam is called Xan-Pak by the manu- 
facturer, Dyna-Foam Corp., Ellenville, N. Y., a subsidiary of 
Sun Chemical Corp. The material is also said to be non-abra- 
sive, chemically inert, non-dusting, and lint-free. It thus holds 
promise for packaging highly polished products such as optical 
lenses, cutlery, furniture, fine china, and jewelry. Because Xan- 
Pak is, in addition, a thermal insulator (K factor is 0.27) and 
is also greaseproof and waterproof, additional fields of poten- 
tial packaging uses include frozen foods, ice cream, candy, but- 
ter, and a wide range of other products affected by temperature 
changes. 

Price of Xan-Pak per 1000 sq. ft. in rolls is as follows: 
10-mil, $8; 20-mil, $15; 30-mil, $21. An additional charge is 
made for sheeting the material. 





Thermoformed sitz bath were other factors in favor of poly- 


Light weight and autoclavability were propylene’s choice. 


the primary reasons for specifying The sitz baths are vacuum formed 
polypropylene for a line of sitz baths for Buck by Speck Plastics Inc., Naz- 
for hospitals and homes. The product areth, Pa., using sheet material ex- 
also represents one of the first ap- truded by Campco 
plications of vacuum-formed polypro- Molded Products Inc ” Chicago, from 
pylene sheet. The units are patented AviSun resins. The units are produced 
and manufactured by Harlan M. on an Aero-Flow machine using sand- 
Buck Inc., Rye, N. Y. wich heaters and a single-cavity cast 


According to D. M. Saulson, vice- aluminum mold. 


president of Buck, various other ma- Several thousand sitz baths have 
terials had been tried, but proved been produced. Their success has led 
unsuitable. Acrylonitrile-butadiene-sty- to plans to produce similar hospital 
rene (ABS) was eliminated because it equipment by the same method. 


did not meet the high-heat 
requirements posed by hos- 
pital needs. High-density 
polyethylene was reportedly 
not stable at 250° F. And 
tests on polycarbonates in- 
dicated the material was 
too hydroscopic for vacudm 
forming. 

And the low specific grav- 
ity of polypropylene, the 
light weight (2 Ib. for the 
entire unit), and the rugged 
construction needed to make 
the unit portable yet rugged 
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Hospital supplies produced from polypropylene 


Div., Chicago 


EXTRUDED PE FOAM is insulating, shock- 
absorbing. Designed for packaging of fragile 
items such as china and lenses and of highly pol- 
ished silver, it is made in three thicknesses. 





Blown urinal 

Non-breakable, light in weight, and 
capable of being steam sterilized at 
temperatures up to 300° F., a blow- 
molded polypropylene male urinal in- 
troduced by American Hospital Supply 
Corp., Evanston, Ill., offers many ad- 
vantages over glass and metal units. 

Although more costly than glass 
urinals, which present a_ constant 
breakage problem, the plastic unit is 
less than half the cost of stainless 
steel. Cubic centimeter and ounce 
graduations molded directly into the 
side of the urinal permit volume read- 
ings directly through the translucent 
white wall of the vessel, eliminating 
the need to transfer contents into a 
glass container when a check must be 
made on patient's fluid output. 

The unit, developed by AHSC in 
conjunction with Berman Bros., Chi- 
cago, is blow molded of Hercules 
Pro-fax material. To give it a fin- 
ished edge, the open end is flame- 
treated after the tip has been trimmed; 
this operation softens and rounds the 
lip of the vessel. 

(More on next page) 





Low-cost composite material for contoured “‘wooden”’ shapes 


Wood chips, chopped fibrous glass, 
and polyester resin, molded at 300 to 
500 p.s.i. in relatively inexpensive 
molds, hold promise of providing a 
lower-cost replacement for solid wood 


in a number of applications calling 


for compound curves as well as intri- 
cate contours. 

The material compositions and the 
process by which it is molded were de- 
veloped by Gisholt Machine Co., Mad- 
ison, Wis. All mixing and molding 


equipment has been designed and 
built by the company, which states 
that patents have been issued or are 
in process for the entire program. The 
pilot operation at Gisholt is currently 
capable of producing 4000 Ib. of 
molded products a day. (The trade- 
name for these products is Delwood.) 
The company is also developing pro- 
grams that will eventually be licensed 
to the users on their own premises. 
Claims for Delwood include the 
following: It can be drilled; holds 
nails, tacks, staples, and screws; metal 
fastenings can be molded in; it can 
be doweled like wood; it is moisture- 
resistant; it has a fracture strength 
approximating that of hard maple. 
How it is produced. Rough logs, 
cut to 4-ft. lengths, are reduced to 
chips and are then blended into the 
desired proportions of fibrous glass 
and polyester resin. The blend is 
molded in inexpensive cast iron or kel- 


1 First step in production of com- 
posite material is feeding of logs 
through chipping machine. As chips 
emerge they are conveyed to mix- 
ing stations and blended with fi- 
brous glass and polyester resin. 





DRY PROCESS makes possible die 
stamping of electronic circuits on 
wide range of plastics base materi- 


als. No etchants are used in process 


Die-stamped circuits 
Mass production of electronic cir- 
cuitry by a newly developed dry proc- 
ess of die stamping the conductor pat- 
tern makes it possible to use a wider 
range of plastics as base materials. 
No longer does consideration have to 
be given to the resistance of the base 
material to etchants— 
sideration in the wet 
making printed circuits. 
Die-stamped circuits, recently an- 
nounced by Dytronics Inc., Rochest- 
er, Mich., a subsidiary to Taylor Fibre 
Co., are reported to be already thor- 
oughly field tested and in mass pro- 
duction for a wide variety of auto- 
motive, appliance, and control appli- 
cations and to be gaining acceptance 
in television and radio sets, computers, 
and other products requiring elec- 
tronic and electrical circuitry in large 
quantities and at competitive prices. 
According to Dytronics, the high 
production possible with die- 
stamped provide substantial 
reductions in production costs com- 
pared with the print-and-etch method; 
savings of 10 to 40% are claimed. 
The Dytronics circuits are made by 
die-cutting the conductor pattern from 


a prime con- 
processes of 


rates 
circuits 


metal foil which has been coated on 
one side with a thermo-responsive ad- 
hesive and simultaneously bonding the 
circuit to the insulating base under 
heat and pressure. Long-life dies can 
be made, it is claimed, that will per- 
mit production runs of up to 4 mil- 
lion circuits without die change. 

Since die stamping is a dry process 
and no excess metal has to be re- 
moved by chemical etching, the base 
material is not degraded by moisture 
or etchants; neither is there any pos- 
sibility of any hygroscopic adhesive 
residue remaining on the base from 
the excess metal. Die-cutting produces 
a highly uniform circuit configuration 
with no cracking, undercutting, or 
residual copper problems. In addition, 
the die-cutting action tucks the edges 
of the metal conductor into the base 
material, increasing the bond and pro- 
ducing good mechanical and electrical 
edges. Now, in addition to the lami- 
nated plastics that have been pre- 
dominant in the printed circuit field, 
circuitry can be economically pro- 
duced on almost any insulating base 
material, including vulcanized fibre, 
and both thermoset and thermoplas- 
tic moldings. 
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2 Chips are mixed with fibrous glass 
and polyester resin in pressure cham- 
ber to insure full impregnation. 


lered boiler-plate dies on 65-ton hy- 
draulic presses. 

Delwood is expected to find early 
application in the upholstered furni- 
ture industry where bulky wooden 
frame sections can be replaced with 
lighter, stronger, molded sections. It 
can also be used as a reinforcing 
middle-section for table tops, vacuum 
formed shapes, etc. Through the ad- 
dition of a flake surface, a finish can 
be achieved that can be used as it 
comes out of the mold. 


> 

3 Composition is molded 
on 65-ton presses at pres- 
sures of 300 to 500 p.s.i., 
using cast iron dies. Part 
is being removed as lower 
part of mold slides out for 
easy accessibility. 


y 4 Frame for wing of chair is molded of composi- 
tion. Such shaped pieces formerly had to be cut 
and finished in multi-step wood-working operation. 





Fluorocarbon makes better water faucet pistons 


Service problems in single-lever in- 
dustrial and domestic water mixing 
faucets have been solved by molding 
one of the moving parts of a sintered 
fluorocarbon composition. In this type 
of mixing faucet, which is produced 
by Gyro Brass Mfg. Co., Westbury, 
N. Y., a piston that is actuated by a 
single lever moves within a stainless 
steel housing to regulate both water 


Soft seals for hard caps 


flow as well as temperature. Bronze 
was considered but it had unsatisfac- 
tory wear properties; stainless steel 
expanded when hot water ran through 
the faucet and bound or seized; stand- 
ard TFE fluorocarbon also expanded 
too much and could not be reliably 
held to required close tolerances. 
When pistons were made of the sin- 
tered fluorocarbon composition, how- 


ever, it is reported that they had the 
desired dimensional stability, long life, 
oxidation and corrosion resistance, 
and lubricity; in addition, the material 
could be cold-molded to the +0.0003 
in. tolerance that was established by 
Gyro Brass Mfg. Co. 

The composition used is Fluorosint, 
made by The Polymer Corp., Read- 
ing, Pa.; the cold molding is done by 
Halex Corp., a subsidiary of Polymer. 

(More on page 152) 


Stated to cost no more than ordinary types, a new molded polyethylene 
sealer-liner for hard caps on glass and plastics bottles, tubes, etc., is 
produced in the form of a soft dome-shaped cushion which snaps into 
the closure and will not fall out. 

When a container is capped with this new sealer (see photo, right), the 
soft polyethylene deforms sufficiently to form a vapor-proof seal which, 
because it is under tension, prevents back-off of the cap; it also conforms 
to minor irregularities in the container throat and so eliminates 
“leakers.” 

The new polyethylene sealer-liner, called Cushion-Seal by its maker, 
Gilbert Mfg. Co.,-Inc., Long Island City, New York, is injection molded, 
using a 64-cavity mold, at a rate of 3 per minute. It is reported to 
absorb the shocks of high-speed capping machines, thereby reducing 
breakage in glass containers. 

The material used (Du Pont’s low-density PE, Alathon 20) is re- 
ported to be tasteless, odorless, and non-toxic. 
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SCOTT MODEL LGP 
PRESSURE AGING OVEN 


Featuring 14 small-volume, seamless 
pressure cylinders encased in a solid 
aluminum block . . . the Scott Model 
LGP sets a new standard of safety 
and cleanliness for pressure aging 
tests of rubber, silicone and other 
elastomers. 

The Model LGP uses no liquid heat- 
ing medium — no danger of oil fires 
or explosions, no need for costly pro- 
tective barricades. Each pressure 
cylinder has precise-seating cap, 
separate purging valve, and blowout 
disc for fast, safe release of excess 
pressure. 

No Contamination — Individual 
pressure stop cocks permit examina- 
tion and removal of test specimen 
without disturbing conditions in other 
pressure cylinders. Positively no 
migration or contamination from one 
pressure cylinder to another! All 
stainless steel construction (except 
blowout discs) eliminates metal con- 
tamination of test material. 

Easy Operation — Slight hand pres- 
sure opens or closes pressure cylinder 
cap. Thermo-control switch and suit- 
able insulation assure exact, uniform 
temperatures. Also, has over-riding 
thermo-switch for double protection. 
Scott automatic temperature re- 
corders are also available to guar- 
antee conformance with ASTM 
Methods of Test D-572 and D-454. 
Write for complete facts on Scott 
safety-designed Model LGP. Scott 
Testers, Inc., 96 Blackstone Street, 
Providence, Rhode Island. Tel: 
DExter 1-5650 (Area Code 401). 


SCOTT 
TESTERS 
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NEW DEVELOPMENTS 


Polyethylene molds for 
biological specimens 
Thin-gage polyethylene molds make 
it easier and more economical to em- 
bed biological specimens in blocks of 
paraffin or cellodin for later section- 
ing. The molds, much like individual 
ice cube molds in appearance, have 
thinned-out corners to make it pos- 
sible to peel the mold away from the 
hardened block without disturbing the 
embedded specimen. 

The Peel-A-Way molds are pro- 
duced from Eastman Tenite polyethyl- 
ene for Disposable Supply Co., Long 
Beach, Calif., by Parker Tool & Die 
Co., Los Angeles, and B. W. Molded 
Plastics, Pasadena, Calif. 

The polyethylene molds, unaffected 
by the embedding materials or by re- 
frigeration, are available in square or 
rectangular form for small or large 
specimens. In use, the specimen is 
dipped into melted paraffin, placed in 
the bottom of the mold, and covered 
with the hot liquid. After the paraffin 
has solidified, the mold is placed in 
an ice-water bath or refrigerator. 
When the embedment has hardened, 
the sides of the mold are stripped 
away and the specimen is ready for 
sectioning. Small interior holding 
fingers are provided in the molds in 
which identifying markers may be 
placed for molding into the blocks. 


Acrylic-styrene 

for grillework screen 
Modernization of commercial store 
facades with decorative work of costly 
wrought iron or steel may soon be- 
come a thing of the past. 

Now available to architects and 
builders is a grillework screen molded 
of Zerlon 150, a methyl methacrylate- 
styrene copolymer material offering 
good light stability and outdoor 
weatherability. Cost of the FiliGrille 
screen, designed and distributed by 
Holcomb & Hoke Mfg. Co. Inc., In- 
dianapolis, Ind., is said to be 4 to % 
of the cost of metal grilles. 

Basic component of the screen is an 
8-in. module with tongue and groove 
edges. Larger panels are made by sol- 
vent cementing the edges of the modu- 
lar squares and framing them with 
anodized aluminum strips. 

One of the first exterior applications 
of the grillework screen has given a 
new look to 180 ft. of frontage of a 
Midwest department store. Architects, 
working with 48- by 56-in. panels, in- 
stalled the grillework on aluminum 
tracks just above the display windows. 
The panels slide on the tracks and can 
be easily removed for cleaning. 

The modular squares are molded 
for Holcomb & Hoke by Nosco Plas- 


(From page 151) 


SCREEN, composed of 
molded Zerlon squares, 
gives modern look to front 
of 60-year-old store. 


tics Inc., Erie, Pa., which uses a 16- 
oz. pre-plasticizer Watson-Stillman 
machine. Zerlon 150 is a product of 
Dow Chemical Co., Midland, Mich. 


Heat-shrinking 
transparent tubing 
Heat-reactive vinyl tubing, which 
shrinks under heat to provide a tight 
covering for either symmetrical or 
gently contoured shapes, is now avail- 
able as a clear, fully transparent tubing 
under the tradename ScotchTite, ac- 
cording to Irvington Div., Minnesota 
Mining & Manufacturing Co., St. 
Paul, Minn. 

The heat-shrinkable tubing previ- 
ously has been available as a standard 
item only in black, imprinted with an 
identifying Temflex 105 legend. 

The new material, designated as 
ScotchTite brand heat-reactive tubing 
No. 3025, will also be available in 
black, unimprinted, or in special 
colors, to order. 

Manufactured under a _ patented 
process which pre-expands the tubing, 
the material shrinks under heat to its 
normal dimensions in 4 to 8 min. at 
300° F. Available for application on 
objects ranging in size from %4 to 5 
in. in outside dimension, the tubing is 
used for covering harness cables, con- 
densers, coils, ground straps, high 
voltage leads, bus bars, and other 
items where a tight, abrasion, and 
chemical resistant electrical insulating 
cover is required. 

The UL recognized electrical in- 
sulating tubing is furnished in con- 
tinuous lengths, has an_ electrical 
strength of 1000 v. in 0.016-in. wall 
thickness, a tensile strength of 3200 
p.s.i., ultimate elongation of 300%; 
cold brittle point of —20° C_—End 
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E-GLASS 


Deeglas now introduce a completely new range 

of glass fibre mats and rovings in low-alkali E Glass. 
This new range of E reinforcements is suitable 

for translucent sheet, spray guns, matched-tool 
mouldings and hand lay-up techniques. 

The Deeglas range of alkali products continues 
unabaied and unchallenged, with 

even better properties than before. 

Deeglas — the versatile fibre of the 


GLASS YARNS & DEESIDE FABRICS LTD. _ tuture—now offers even greater scope 


9 Kingsway, London, W.C.2 to the Reinforced Plastics Industry. 

Joesiindh: OG0t Garman Gunes You'll never know as much as you should about 
glass fibre until you know more about Deeglas. 
A new brochure—“ Deeglas Reinforced Plastics” 
—gives more data and is available on request. 


Ask also for the new Deeglas price list. 


YOU AND YOUR CUSTOMER—SERVED BETTER BY DEEGLAS 
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(test marketed as IRAA) 


available now 
commercial quantities 


You gel these 


« Using Amoco Isophthalic Acid-95 you get the 
superior qualities normally associated with 
an IPA based resin—(1) A better combina- 
tion of -igidity and impact strength, (2) Better 
strength retention after environmental 
aging, 3) Better resistance to chemicals 
and acids, 


Potential savings —You get the above bene- 
fits at higher styrene levels in the finished 
product, 


You get these 


Amoco |tsophthalic Acid-95 contains uniquely 
low concentrations of heavy metals and of 
total metals. 

With Amoco |sophthalic Acid-95 there is less 
oxygen sensitivity during processing thus re- 
ducing the number of precautions necessary 
when making |sophthalic resins. 

Uniform polyester quality from batch to batch. 


Contains no measurable quantities of nitro- 
gen or sulfur. 


You get these 


+ A Midwest manufacturing source—Joliet, Ill. 
Permits manufacture of resins with better + Availability in commercial quantities from the 
shelf stability at tower inhibitor levels. Joliet plant and from warehouses in New 
Permits the manufacture of lighter colored York, Cleveland and Detroit. 


resins. * Available in 80 Ib. bags in conventional or 
upitized shipments. 





AMOCO 
CHEMICALS 
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Department 4584 CHEMICALS 


130 East Fandoiph Drive, Chicago 1, Iilinols 





LITERATURE 


Write for these publications to the companies listed. Unless otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


“Polypropylene,” by Theodore O. J. 
Kresser 

Published in 1960 by the Reinhold Pub 

lishing Corp., 430 Park Ave., New York 

22, N. ¥. 268 pages. Price: $6.50 
Nineteenth in the Reinhold Applica- 
tion Series on plastics, the first 106 
pages of the book are devoted to the 
properties, chemistry, and manufac- 
ture of polypropylene. Praiseworthy is 
the graphical presentation of many of 
the resin’s key properties. Graphs 
show the variation of these properties 
with time, temperature, and other 
conditions acting on the material. The 
chemistry section explains the struc- 
ture of the material, the meaning of 
isotacticity, and the effect of struc- 
tural factors on physical properties. 
After brief descriptions of the meth- 
ods used to process the resin into 
various finished products, the book 
goes on to discuss applications of the 
material in packaging, durable goods, 
and soft goods. A large part of the 
packaging section is devoted to the 
material's application in specific pack- 
ages for various foods and other 
items. Potential market estimates are 
also presented. The final chapter dis- 
cusses possible future developments. 
A good introductory round-up of data 
on polypropylene.—G.R.S 


Extruders. Specifications, design fea- 
tures, capabilities, etc., for a line of 
2%-, 4%-, and 6-in. plastics extrud- 
ers. Bulletin PM-100. 4 pages. Na- 
tional Rubber Machinery Co., 47 W. 
Exchange St., Akron 8, Ohio 


Internal mixer. Machine sizes, batch 
weights, design features, perform- 
ance ratings, etc., for the Adamson- 
Shaw Intermix, which is used to mix 
plastic and rubber compounds. 6 
pages. Adamson United Co., 430 


Carroll St., Akron 4, Ohio 


Plastics in Packaging reviews such 
packaging considerations as: physi- 
cal shape, surface printing, choice of 
materials contributing to the mer- 
chandising ability of the package, 
product protection, costs of package 
construction, and other factors gov- 
erning the selection of packaging ma- 
terials. 14 pages. Monsanto Chemical 
Co., Springfield 2, Mass 


Catalyst for urethane foams. Prop- 
erties, test data, and other technical 
data for Formrez C-2, a stabilized 
stannous octoate catalyst for ure- 
thane foams. Bulletin F-4P. 1 page. 
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Witco Chemical Co. Inc., 122 E. 
42nd St., New York 17, N. Y. 


Diallyl phthalate. Dimensional sta- 
bility, electrical properties, color re- 
tention, chemical resistance, handling 
instructions, uses, etc., for Dapon 
diallyl phthalate. 26 pages. Food Ma- 
chinery & Chemical Corp., 161 E. 
42nd St., New York 17, N. Y. 


Plastics for Tooling Bibliography, 
which was financed by the Research 
Fund of the ASTME, is a study of 
the methods of measuring the proper- 
ties of plastics. It is available in three 
parts: Part I (Report 5); Part II 
(Report 15); Part III (Report 29), 
containing 368 references, covers ma- 
terial published from June 1959 to 
May 1960. Price: Members, 75 cents 
for each part; non-members, $1.50, 
each part, American Society of Tool 
& Mfg. Eners. Research Fund, 10700 
Puritan, Detroit 38, Mich. 


Rod and sheet. Complete price lists for 
rigid vinyl, acrylonitrile-butadiene- 
styrene-type sheeting, high-impact 
styrene, butyrate, acetate, nitrate, 
cellulose nitrate rods, cellulose acetate 
block sheeting, and optical grade 
cellulose acetate sheeting. 14 pages. 
Nixon-Baldwin Chemicals Inc., 
Nixon, N. J. 


Blowing agents. Advantages, toxicity, 
uses, etc., for Celogen blowing agents 
for polyethylene, polypropylene, vi- 
nyls, rubber, and other materials. 6 
pages. Naugatuck Chemical, Div. of 
U.S. Rubber Co., Naugatuck, Conn. 


Procedure for Fabricating Plastic 
Faced Plasters outlines four steps 
that are required for this 2-hr. opera- 
tion. 2 pages. Bulletin TD-R-111. 
Rezolin Inc., 1651—I18th St., Santa 
Monica, Calif. 


Styrene-acrylonitrile. Schedule of 
prices on Tyril for shipments made 
after Nov. 15, 1960. 4 pages. “Tyril 
780” is the title of a 4-page bulletin 
outlining the physical properties, fab- 
rication data, uses, etc., for a new 
styrene-acrylonitrile material. Plas- 
tics Dept., The Dow Chemical Co., 
Midland, Mich. 


Fibrous glass. “Johns-Manville Fiber 
Glass Textile Yarn” describes fibrous 
glass manufacture from raw materials 
to eight different types of yarns and 


textile fibers; physical properties; fiber 
comparison chart; uses; etc. Brochure 
FTX-SA. 12 pages. Fiber Glass Div., 
Textile Glass Dept., Johns-Manville, 
1810 Madison Ave., Toledo 1, Ohio. 


Rotary knife cutter. Specifications, 
advantages, etc., for Model BR 12 by 
18 rotary knife cutter, which is de- 
signed for granulating thin polyethyl- 
ene and polypropylene sheets in 
thicknesses ranging from 0.001 to 
0.003 inch. Bulletin 225. 1 page. 
Sprout, Waldron & Co. Inc., 130 
Logan St., Muncy, Pa. 


End-Use Markets for High Polymers 
is a reprint of the papers read at the 
Chemical Market Research Assn. 
1959 meeting in Chicago, Ill. Price: 
$5.00. 60 pages. Chemist Club Li- 
brary, 52 East 41st St., New York, 
| ae A 


Thermofusion. Bulletin describes the 
Engel process for the manufacture of 
medium- and large-size containers 
and other structures of thermoplastics 
(primarily polyethylene). Outlines 
potential applications, materials, proc- 
essing data, etc. 4 pages. American 
Agile Corp., Bedford, Ohio. 


Urethane foams. Physical properties, 
uses, availability, etc., for Pluracol 
PeP polyether tetrols, Pluracol TP- 
340 polyester triol, and 1,2,4-tri- 
methylpiperazine, which are used in 
the manufacture of urethane foams, 
elastomers, and coatings; solid poly- 
mers; as well as water and organic 
solvents. 3 pages Wyandotte Chemi- 
cals Corp., 1609 Biddle Ave., Wyan- 
dotte, Mich. 


PVC plastisols. Formulations, vis- 
cosity stability on aging, gel and flux- 
ing temperatures, and other technical 
data for plastisols made with Para- 
plex and Monoplex plasticizers. Bul- 
letin MR-19-60. 8 pages. Rohm & 
Haas Co., Washington Square, Phila- 
delphia 5, Pa. 


Plastics Properties Charts lists spe- 
cific gravity, tensile strength, elonga- 
tion, specific heat, compressive 
strength, Rockwell hardness, thermal 
conductivity and other characteristics 
for various thermoplastics and ther- 
mosets. One section is devoted to high 
pressure laminates. 16 pages. Com- 
mercial Plastics & Supply Corp., 630 
Broadway, New York, N. Y.—End 
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A BIG WHEEL 
for.... 
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Investing in 
the Future of the 
Coatings Industry by: 


Pioneering new products ® Willingness 
and capability of increasing production 
on present products ® Building new 
facilities for other basic products 
® Offering more extensive warehousing 
and storage facilities ® Providing 
greater technical assistance and 
experience in product applicatioris 
® Strict production controls which 
can guarantee Oronite material 
to be second to none in 
consistent quality. 


Give Oronite a call—see for yourself the depth of knowledge and experience available. 


CALIFORNIA CHEMICAL COMPANY 
ORONITE DIVISION 


EXECUTIVE OFFICES» 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston. Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE « California Chemical International, inc., San Francisco, Geneva, Panama, Sao Paulo 
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FIBERITE 


at work in 
electric 
clutches 
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and Clutch Co., Beloit, Wis. 


Warner Electric needed a plastic 
molded part to transmit power from 
brushes to a clutch magnet and turned 
the job over to Toledo Commutator 
Co., Owosso, Mich., and Great Lakes 
Plastics, Inc., Salem, Mich. These 
were some of the specifications— 
@compatibility with bronze inserts 
from —20 to +200° F 
@stability under rotational speeds 
to 3600 rpm 


@dielectric resistance up to 2000 
volts 


@ machinability 

@high strength and durability 

@ minimum weight 

@ pleasing appearance 

@competitive price 

Fiperite No. 4032 olive green (2 stage 

glass phenolic compound) did the job 

superlatively. On a production basis! 
Plastic materials for special appli- 

cations—from missiles to dielectric 

inserts—are our stock in trade. 


Let FIBERITE engineers 
work for you. Our free 
catalog tells the story . .. 
send for it today! 





CORPORATION 
Dept. MP-2 
510-520 West 4th Street 
Winona, Minnesota 





RP structures 
(From pp. 82-86) 


becomes an integral part of the 
finished tank when the shell is 
wound. The tank bottom is chem- 
ically bonded and mechanically 
secured in place on the finished shell 
after it has been cured. 

The winding machines used on 
the job were designed to incorpo- 
rate electro-hydraulic sensing de- 
vices which maintain a precise 
carriage-to-mandrel rotation ratio 
that is necessary to develop a cal- 
culated pattern. This system, re- 
quiring two to four men as 
operators, can wind up to 800 Ib. 
of resin and glass per hour. The 
glass filament—0.000368 in. in di- 
ameter—is compounded to stand- 
ard roving specifications of 12 to 
40 ends as needed. Enough roving 
is fed into the machine to provide 
the increment of winding required 
by the pattern. 

Case Study #2: Perhaps one of 
the largest single units of industrial 
equipment ever fabricated from re- 
inforced plastics is the boast of a 
giant fume scrubber, 47 ft. high 
and 10 ft. in diameter. Installed in 
the plant of a metallurgical proc- 
essing company, the scrubber han- 
dles 42,000 cu. ft./min. of dust- 
laden, highly corrosive fumes (mag- 
nesium oxide and fluoride com- 
pounds are the main constituents of 
the flue gases). The structure is 
molded in sections (by hand-layup) 
using a fire-retardant polyester 
resin and chopped glass fiber rein- 
forcements. It is welded together at 
the site with glass and resin. 

Generally speaking, the initial 
costs of the RP construction ran 
1.5 to 2 times as high as standard 
steel. On the basis of long-term cost, 
however, the RP _ construction 
comes out well ahead. No mainte- 
nance whatsoever is required on the 
RP unit and the service life is con- 
siderably greater than the matter of 
weeks expected of standard steel 
and the matter of months expected 
of stainless steel. And the new units 
weigh only one-seventh to one- 
tenth as much as comparable steel 
scrubbers while providing the same 
structural strength. Lending support 
to the case for RP is the fact that 
the scrubbers (a second one is now 
under construction) will be served 
by 1000 ft. of polyester-giass duct- 
work. With growing public concern 


over the problem of air pollution, 
scrubbers of this type may yet de- 
velop into substantial large-volume 
markets for reinforced plastics. 

Case Study #3: A fibrous glass- 
reinforced polyester (a bisphenol A 
resin) tank, 10 ft. high and 10 ft. 
in diameter, is being put to use in a 
processing operation involving a 
mixture of dilute hydrochloric acid, 
sulfuric acid, and other ingredients 
at temperatures up to 180° F. 
Of paramount importance in the 
switch to the reinforced plastic tank 
is the fact that it will stay in service 
for about 10 years—without any 
repairs! The total outlay for the 
metal tank previously used for the 
job, when figured on a 10-year 
basis, ran to something like six 
times the expense of the plastic 
unit. And over a five-year period, 
the metal tank’s maintenance costs 
alone equalled the purchase price 
of the plastic tank. 

Downtime, a costly headache, has 
also been completely eliminated. 
The lead-lined steel tank used pre- 
viously had to be drained and aired 
periodically. This operation re- 
quired a crew of “lead burners” 
to enter the tank, burn or scrape 
off the corroded areas, and reline 
them with lead. The burning opera- 
tion, in itself, was a potential fire 
hazard. In contrast, minor leaks in 
the reinforced plastic tank can be 
blocked by a temporary patch on 
the outside surface of the tank (the 
patch is simply fibrous glass mat 
laid in place with liquid resin). 
Then, during the next lull in pro- 
duction, a permanent patch can be 
installed. No downtime—no costly 
waiting! 

It is interesting to note that the 
tank had to be designed to with- 
stand rapid temperature changes, 
to support a load of more than four 
times its own weight, and to accom- 
modate 18,000 Ib. of lead piping. 
Yet when the construction engi- 
neers had finished with the job, the 
plastic tank weighed only 3000 Ib. 
—'’2 the weight of its predecessor. 

Case Study #4: As used by Mo- 
lybdenum Corp. of America to re- 
place stainless steel units, 200-ft.- 
high fume stacks are being made in 
sections of a phenol-formaldehyde 
resin filled with acid-digested as- 
bestos fiber. They are used in a 
molybdenum oxide production unit 
{in a combination flue dust recovery 
system and fume (To page 161) 
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New Ideas in 


Twice as tough as ordinary conveyor belting, this new Goodall belt 
lasts 50% to 100% longer—thanks to its core of oriented nylon sheeting 
made from a special Spencer resin (see right). 








Oriented Nylon Core Doubles 
Life Of Giant Conveyor Belts 


Another Example of How Spencer Nylon 
Solves Material and Design Problems 


Now Spencer Nylon is helping to dig 
tunnels and mines. This has all come 
about because Goodall Rubber Com- 
pany, Trenton, N. J., set out to de- 
velop a new super-strength conveyor 
belting—the kind needed for the 
rugged work of hauling rock and muck 
out of tunneling excavations. 


Where do you turn when you want 
help in pioneering a new application 
for nylon? Like many other innova- 
tors, Goodall found the services of 
Spencer’s technical representatives are 
invaluable. Spencer’s nylon experts 
came up with just the precise resin 
required for the job. 


Using a special grade of nylon, 
supplied by Spencer, Moldings & Ex- 





trusions, Inc., of Wauregan, Conn., 
perfected an exclusive process for ori- 
enting wide sheets of nylon. This extra 
toughening step increases the tensile 
strength and greatly reduces its tend- 
ency to elongate. Because the huge 
belts become virtually stretch-proof, 
much down-time formerly required 
for shortening and retightening is 
eliminated. 


Acclaimed the most durable belting 
ever produced, this Goodall achieve- 
ment is expected to find wide accept- 
ance in many other materials han- 
dling applications—particularly where 
“wicking” of chemicals has been de- 
structive to the conventional core ma- 
terials used in ordinary belts. 


This is the secret—using ori- 
ented nylon sheeting (top) as 
the core of belting (arrow), 
can double its life. This worn 
nylon-core belting (center) 
outlasted its predecessor by 
more than 100%! In one New 
York tunnel project where 
the belt was used the con- 
tractor estimated that the 
number of belts could have 
been cut 50% if the new 
Goodall belt had been avail- 
able for the entire operation. 
Read more about this impor- 
tant development below: 








Using Spencer Nylon by the mile, 
Moldings & Extrusions, Inc., is ex- 
truding and orienting its ultra-durable 
sheeting on a full-scale production 
schedule. The superior processing 
qualities of Spencer Nylon offer im- 
portant advantages. Its heavy body 
facilitates precision extrusion. Costly 
drying time is eliminated because 
Spencer Nylon contains far less water 
than other nylons. 


Discover for yourself how Spencer 
Nylon can fit your job requirements 
as no other nylon can. For informa- 
tion and technical assistance without 
obligation, contact Spencer Chemical 
Company at the address below: 


SPENCER is also a prime supplier of 


Poly-Eth Polyethylene 
POLY-PRO POLYPROPYLENE 


SPENCER CHEMICAL COMPANY, DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 


“SPENCER 
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3142 times more production in 
the same extruder floor space 


with NRM Fhcemakers- 


s 


a2 


f 


on ee 


Comparative space requirements of NRM 412” Pacemaker and competitive 212” 
extruder. NRM‘s Pacemaker, with TUCK-UNDER drive, saves valuable floor space. 


Compare dimensions. You'll find that you can install a 442” NRM 
Pacemaker with TUCK-UNDER drive in less space than that required 
by an in-line driven 2142” extruder. You'll get up to 34% times more 


product output, without capital expenditure for additional extruder 
floor space. 


What’s more, you can select the Pacemaker best suited to your present 
requirements. Interchangeable thrust bearing and drive gear components 
are offered in a wide range of capacities . . . you have a choice of Temp- 
Flo liquid or balanced air cooling and induction or resistance heating, 
to assure close control and highest product quality. Pacemakers are 
offered in 342”, 442” and 6” sizes, 20:1 and 24:1 L/D ratios, vented 
or unvented. Call, wire or write NRM today .. . find out how Pacemaker 
extruders fit into your present and future plans. 


2194A-3 


<a NATIONAL RUBBER MACHINERY COMPANY 


General Offices: 47 W. Exchange St., Akron 8, Ohio © Eastern: P. O. Box 42, Saddle Brook, N. Y 
© Midwest: 5875 No. Lincoln Ave., Chicago 45, Ill . 


Southeast: J. D. Robertson, inc., 3133 
Maple Drive, N.E., Atlanta 5, Ga . 


West: H. E. Buecken Co., P. O. Box 65, Pico Rivera, Cal 
ee ee ie TA a © Export: Omni Products Corp., 460 Park Ave., New York 16, N. Y. 
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scrubber) that had been plagued 
with corrosion created by the for- 
mation of sulfurous acid in up to 
5% concentrations. Under these 
conditions, stainless steel stacks 
previously used lasted about eight 
months; under the same conditions, 
the reinforced plastic stack is now 
entering its seventh year of service 
—and no failure yet! 

The costs involved present an 
interesting picture. At the outset, 
the user of the RP stacks was faced 
with product costs that ran twice 
as high as they would be in metal 
(the RP stack costs $25,000, struc- 
tural steel scaffolding and installa- 
tion added another $25,000; metal 
stacks, on the other hand cost only 
$20,000 plus $5,000 for installa- 
tion). Yet on the basis of the ex- 
tended service it affords, the re- 
inforced plastics tower pays for 
itself at the end of 16 months of 
operation! 

Case Study #5: Huge fan hous- 
ings of reinforced plastics are be- 
coming virtually standard equip- 
ment for industries involved with 
corrosive materials. Unlike the 
simple cylindrical shapes of the 
tanks and ducts, these housings in- 
volve more intricate design. Typical 
is a fan housing recently erected at 
a processing plant dealing with 
large quantities of battery acids. 
Standing 11 ft., 4 in. high, 11 ft., 
10% in. wide, and 5 ft. deep, the 
giant housing handles approxi- 
mately 60,000 cu. ft./min. of cor- 
rosive sulfuric fumes. The housing 
is molded in sections (to facilitate 
shipment and to allow for easy in- 
stallation of the impeller) by hand 
lay-up of polyester-glass and is 
easily bolted together in the cus- 
tomer’s shop. 

Prior to the adoption of rein- 
forced plastics, the processing plant 
depended on coated metal housings. 
Maintenance problems were severe, 
however, requiring the periodic full- 
time services of a maintenance 
crew to cut out corroded areas, 
weld in new plates, and sand blast. 
And plant engineers tried virtually 
every type of coating, including tars 
and pitches, in unsuccessful efforts 
to solve the problem. In the rein- 
forced plastics structure, the answer 
was finally found. There were by- 
product advantages as well. One 
was the reduction in weight—a 
factor that could be of much im- 
portance if circumstances call for 
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the housing to be mounted on the 
roof of the building. 

Case Study #6: A series of 
polyester-glass and epoxy-glass 
tanks, in capacities up to 2000 
gal. and now in use in chemical 
plants, paper mills, and food proc- 
essing installations, offers these im- 
pressive cost savings figures: 5 to 
20% less than rubber-lined steel 
tanks and 10 to 60% less than 
stainless steel tanks. And this de- 
spite the fact that the molder of the 
tanks uses a steel cable to carry 
hoop stresses (a continuous cable is 
anchored at top and bottom of the 
tank and rides freely in slotted 
vertical seams). The tanks are 
molded in sections in open-faced 
molds by either hand lay-up or by 
spray-up techniques. They are 
joined together in the field by a 
cold-set process in which fibrous 
glass mat or cloth impregnated with 
a catalyzed polyester or epoxy resin 
forms the joint. Cure is at room 
temperature. 

This means, of course, that the 
reinforced plastics tanks can be 
erected safely even in limited spaces 
and in hazardous areas since no 
open flame is required. Service life 
of the tanks is effectively infinite 
and the initial investment is the 
only cost. The tanks are also 
claimed to be over 250 times better 
than mild steel for use as a thermal 
insulator. 

Case Study #7: Another appli- 
cation lending weight to the case 
for filament winding as an appli- 
cable technique for industrial struc- 
tures is the reinforced plastic bottle 
designed for gas/air storage. With 
an inside diameter of 51 in., the 
bottle is capable of holding 300 gal- 
Jons. It is still being used by a 
branch of the military for an as-yet 
classified application—but commer- 
cial concerns are very much aware 
of its possibilities. Like the tank 
described on p. 86, the bottle is 
made by winding a continuous 
fibrous glass filament impregnated 
with polyester resin around a hol- 
low spherical core. In this 51-in. 
dia. container, the fabricator used 
1,340,000 miles of glass filament. 
Containers of this type, formed 
with great-circle windings to place 
all filaments in pure tension, will 
srovide tensile strengths of 150,000, 
making the containers especially 
suited for applications where pres- 
sures are involved. Tests have veri- 


New edition just published! 
The official handbook of the 
industry’s own society... 


PLASTICS 
ENGINEERING 
HANDBOOK 
3rd EDITION 


of the Society of the 
Plastics Industry, Inc. 


1960 

Over 600 Double-Column Pages 
Larger 7” x 10” Format 

Over 500 Illustrations, 

Tables and Charts 

2 Special Fold-out Inserts 
$15.00—No Increase in Price 
Over Previous Edition 


ae 

The best arranged, most clearly written 
reference on plastics materials, methods 
and fabrication is now revised, expanded 
and completely up-to-date. Reviewers 
throughout the world have hailed previous 
editions as the most useful source of in- 
formation ever made available to one in- 
dustry. This new edition adds the advances 
made since 1954, advances so numerous 
that the handbook now appears in a larger, 
double-column format. Entirely new mate- 
rial is that on nomenclature, cellular plas- 
tics, decorating, welding, and plastics as 
adhesives. The book describes every step in 
the manufacturing operation, and includes 
the experience and know-how of over 200 
technicians and authorities. The text is 
fully illustrated with hundreds of photo- 
graphs, tables and charts. Some of the 
charts alone provide data of inestimable 
value to the plastics plant. Here is an im- 
mense amount of current information in 
the revision of a book with a giant repu- 
tation for accuracy, thoroughness and de- 
pendability. It is truly the definitive guide 
to the plastics industry. 


Subjects New to the 3rd Edition: 
NOMENCLATURE 
CELLULAR PLASTICS 
DECORATING 
WELDING 
PLASTICS AS ADHESIVES 


Examine It Free for 10 Days 


MAIL THIS COUPON NOW 








REINHOLD PUBLISHING CORPORATION 
Dept. M-763 430 Park Avenue 
New York 22, N. Y. 

Send me a copy of PLasTIcs 
ENGINEERING HANDBOOK, 3RD EDbI- 
TION for 10 days’ Free Examination. 

( Total purchase price enclosed. 
0 Bill me. 0 Bill company. 


NAME 
ADDRESS 


CITY & ZONE STATE 

SAVE MONEY! Enclose $15.00 with order and 
Reinhold pays all shipping costs. Same re- 
turn privilege. Please add 3% sales tax on 
N.Y.C. orders. DO NOT ENCLOSE CASH! 














Plastic grille for air conditioner 
molded in a breeze with Lustre-Die 


One every minute! That’s how rap- 


idly this plastic grille for an air 
conditioner was molded at Midwest 
Plastics Corporation, Wichita, Kan- 
sas. Using a die made of Bethlehem 
Lustre-Die tool steel, they produced 
a perfectly formed grille each time- 
and with a high sheen. The grille 
measures 21! 
thick. 


Lustre-Die tool steel is ideal for 


6x 15 in., and is !4 in. 


+> 
+ 


plastic molders because it requires 
no heat-treatment, and is easy to 
machine. Lustre-Die polishes beau- 
tifully, assuring an eye-appealing 
gloss on finished plastic parts. 
Lustre-Die is made in the electric 
furnace. Its manufacture at every 
step is carefully controlled to insure 
freedom from porosity. It has a well- 
balanced analysis, and can be pol- 
ished to a high gloss. Its special alloy 


BI THLE M STEEI COMPANY, 


‘xport Sales: Bethleh 


fortification increases its depth of 
hardenability, and enhances its fine 
mechanical properties. Lustre-Die 
is oil-quenched and tempered in our 
mill. When it reaches you it’s ready 
for machining and polishing. 

Now is a good time to give Lustre- 
Die a trial. Your Bethlehem tool 
steel distributor has Lustre-Die in 
stock, and can supply you promptly 
Call him today. 


BETHLEHEM, PA 


m Steel Export Corporation aTHUEHE 
BETHLEHEM STEEL 


M 
STEEL 
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fied that the actual stress in the 
glass fibers is nearly 200,000 p.s.i. 
at rupture. 


A question of design 

There are, of course, limitations 
in the use of giant reinforced plas- 
tics industrial structures. Size is one. 
When you get up to a real “block- 
buster,” such as a 500,000-gal. tank 
54 ft. in dia. and 14 ft. deep, rein- 
forced plastics lose much of their 
economy and practicality. But the 
problem can be easily sidestepped 
as it was for the 500,000-gal. tank 
by installing a steel or concrete shell 
—and then using a reinforced plas- 
tics liner. 

There has been some discussion, 
too, about the question of rein- 
forced plastic’s lower modulus of 
elasticity in the larger tank sizes, 
but most current producers of such 
tanks feel that technology has been 
sufficiently advanced in the past five 
years to permit tanks to be built 
and designed (e.g., with molded-in 
stiffening ribs) around this limita- 
tion. Hardly any producers thus far 
have felt it necessary to go to metal 
for stiffening members (the manu- 
facturer of the tank described on 
p. 86 is one of the few that have 
swung in this direction). 

Justin Enterprises Inc., Cincin- 
nati, Ohio, for one, feels that cable 
wrap is unnecessary. “. . . We are 
achieving hoop strength with 
Straight reinforced plastics con- 
struction that result in safety factors 
of 10 and up.” 

T. F. Killeen, Exec. Vice-Pres. of 
du Verre Inc., states his position 
this way: “We do not sanction 
metal bracing or cables on tanks 
shipped in one piece up to 11% ft. 
in diameter. Over this size, the con- 
ventional technique would be to 
use the same construction as on 
silos or barrels (e.¢., hoops or 
rings). Most of us in the industry, 
however, are designing away from 
metal and, in many cases, we can 
strengthen by design or use the type 
of glass reinforcement that will 
give us the strength needed. Almost 
any strength required can be 
achieved by proper glass selection.” 

R. E. Barnett of Haveg Corp. 
feels, too, that by using the right 
construction (e.g., composite con- 
structions with outside layers of 
oriented high tensile strength fi- 
brous glass reinforcement), the 
laminate will provide sufficiently 
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They - 
built a 
barrelful 
of new 
business 
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WHEN YOU DUMP A LOAD OF 2” BOLTS (or any other heavy 
parts) into a plating barrel, you had better know what you're 
doing. Breakage of barrels due to careless loading has long 
been a problem in the plating industry. 

Seiberling technicians recognized this fact, and determined 
that SEILON PRo, a practically indestructible polypropylene, 
would be a far superior material to use for the barrels. Seiberling 
recommended SEILON Pro to the G-S Equipment Company of 
Cleveland, a manufacturer of replacement plating barrels. 


THE RESULT: NEW CUSTOMERS AND A BOOMING BUSINESS! 
Seiberling provided G-S with technical instruction in handling 
and hot-welding SEILON Pro. The new barrels, with their 
remarkable resistance to heat, abrasion, and impact, gained 
immediate industry acceptance. “In just seven months, our 
business has grown considerably,” says Thomas W. Gulley, Jr., 
Vice President of G-S. “We attribute this growth, in large part, 
to Seiberling’s superior material and technical competence.” 
SEILON is versatile in its many properties and tailor-made adapt- 
ability to your requirements. We welcome the opportunity to help 
solve your problems—a letter or phone call will start us working. 
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KESSLER 


FATTY AND DIBASIC ACID ESTERS OF MONOHYDRIC & POLYHYDRIC ALCOHOLS 


of widely used plastics, with the 
, appropriate Kessler plasticizers 
for each, is offered below, as an 
indication of Kessler’s compre- 
hensive coverage of this ever- 
_. growing industry. 


POLYVINYL CHLORIDE KESSCOFLEX -DOA-DDA-DOZ 


yA 
A 





POLYVINYL ACETATE ESSCOFLEX -MCP-BCP-TRA- 





POLYVINYL BUTYRAL KESSCOFLEX -BCA-BCP- MCP -TRA 





CELLULOSE ACETATE KESSCOFLEX - MCP + TRA+ DIA- DBT - MCA 





CELLULOSE ACETATE BUTYRATE | KESSCOFLEX -DOA -DDA-MCP-BCP-BCA 





NITROCELLULOSE KESSCOFLEX - DOA -DDA- BCP: TRA: DBT 





ETHYL CELLULOSE KESSCOFLEX - BCA- DOA- DDA- BCP - 
MCP-BS-BO 





POLYSTYRENE KESSCOFLEX - BS - BCS - X334 





ACRYLICS KESSCOFLEX - BCA-N 


ACP -BCP+TRA- DBT 





SYNTHETIC RUBBERS KESSCOFLEX 





* BO-BS-BCL-BCO-MCO-DOA: 
DDA - DOZ «BCP - BCS - MCP 
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Write, call or telephone ffesters FOR INDUSTRY] Let us know your specific needs 


KESSLER CHEMICAL CO., Inc. / EN 7298 State Rd. Philadelphia 35 Pa. 
SINCE 1921 














Why is this Because it assures 
LIBERTY you continuous web 
COMPENSATOR movement with minimum 


my best buy? tension change. 








Keep production rolling with no downtime 
and do it with a Liberty Compensator 
Here s the unit that rea ly elm nates delay 


at take-off because it 


e uses turret rewind to facilitate rapid 
roll change 
has a reservoir of 70 ft. of material to 
work with 
uses precision guides to assure straight 
rewinds 
has a smooth running assembly that 
eliminates wrinkles 


The Liberty Compensator can be used on back of any web pro- 
cessing machine. How about yours? And you'll be particularly 
pleased with the price because Liberty builds units with quality 
where it's needed—economy where it counts. -.- 





Write, wire or phone today for complete details! 


LIBERTY MACHINE CO.INC. 


275 Fourth Avenue, Paterson,:-New Jersey 





high strengths. The problem with 
locally-reinforced areas lies in the 
build-up of stress which, in time, 
would become significant as ad- 
jacent areas lose strength. The key 
is to create a structure so that every 
increment of surface area is uni- 
formly strong. 


The future 


Judged by processor’s analysis of 
the market, the future for large 
reinforced plastics industrial equip- 
ment looks bright. There is much 
research and development going on 
now aimed at improving the tech- 
nology. This is taking place not 
only in industry itself but also in 
such areas as missiles and rocketry 
which have already laid the ground- 
work for many of today’s uses. 

As this new technology becomes 
available, coincident with the 
greater acceptance of reinforced 
plastics construction, fabricators 
will be able to insure industry of an 
even more satisfactory product. It 
will be possible to design with more 
realistic safety factors than are now 
necessary to fill in the unknown 
gaps in fabricating techniques. 
Thus, the cost picture will be 
greatly improved—and application 
potential consequently increased. 

Credits: Case Study #1: Poxyglas 
tanks made by Black, Sivalls, and 
Bryson Inc., Kansas City, Mo. Case 
Study #2: Fume scrubber designed 
and engineered by Buffalo Forge 
Co., Buffalo, N. Y.; fabricated by 
du Verre Inc., Arcade, N. Y., using 
Hetron 92 fibrous glass-reinforced 
polyester (Durez Plastics Div., 
Hooker Chemical Corp., N. Tona- 
wanda, N. Y.). Case Study #3: RP 
tank fabricated by Carl N. Beetle 
Plastics Corp., Fall River, Mass., 
using Atlac 382 bisphenol A polyester 
resin supplied by Atlas Powder Co., 
Wilmington, Del. Case Study #4: 
Fume stack designed and installed by 
Haveg Corp., Wilmington, Del. Case 
Study #5: Fan housing designed and 
made by Heil Process Equipment 
Corp., Cleveland, Ohio. Case Study 
#6: RP tank segments manufactured 
by Metal-Cladding Inc., N. Tona- 
wanda, N. Y. Case Study #7: Fila- 
ment-wound RP bottle made by Apex 
Reinforced Plastics Div., White Sew- 
ing Machine Corp., Cleveland, Ohio. 

For their assistance in developing 
background material, the editors of 
MODERN PLAsTICs wish also to thank: 
William R. Wardrop, Metal-Cladding 
Inc., North Tonawanda, N. Y.; E. W. 
Vereeke, Heil Process Equipment 
Corp., Cleveland, Ohio; Arvid H. 
Edwards, Black, Sivalls & Bryson 
Inc.; and H. E. Friedrich, Buffalo 
Forge Co., Buffalo, N. Y.—End 
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SOLVE YOUR PACKING PROBLEMS 
at Low Cost with 


- Sleeves - Necks - 
FOR PROTECTIVE 
PACKAGING 


= PARTITIONS 
a E-RERE 


FoR [JOT STAMPING 


UNIVERSAL LUSTER LEAF 


-..for your decorating needs. We produce it to meet your Pre-assembled 
exact specifications. Newer and better matched colors. ..-Custom Made... 
Newer and better carriers. Imitation Gold and Silver, Pig- ZA - TO YOUR EXACT 
ment and Metallic Colors — for all plastics. Can supply 

widths from %” up to 25” and lengths up to 1000 feet. CMI LE SPECIFICATIONS 
Samples and quotations on request, without obligation. ———_ 

Please send sample of material to be stamped. 


A Quarter Century of prompt Peter Partition Corp. operates one of America's 
personalized service and delivery. largest plants devoted exclusively to the 
production of cardboard partitions. 


* LABORATORIES, INC. PETER PARTITION CORP. 


Manufacturers of Universal Luster Leaf 
FACTORY: 125 Bergenline Ave., Westwood, N.J., NOrth 4-7510 


Midwest Rep: Robert O. Bardon, Co., 9505 Montgomery Rd., 124 BOERUM PLACE BROOKLYN lL N.Y. 


Cincinnati 42. Ohio TW—1—7400 Telephone: TRiangle 5-4033 


Manufacturers of Cardboard Partitions 

















Rubber, vinyl, phenolic, acetate, plastics, 
laminated sheets and similar materials are profitably 
machined in large volumes 


on the BUSS 
MICRO-SURFACER 


Grinding and sanding plastics and thin-sheet 

materials is obsolete. Now you can machine these 

products faster, more accurately at far less cost 

with the Buss Micro-Surfacer. The vacuum work 

table flattens flexible materials, feeding them through 

carbide cutterheads which rotate at 4500 RPM Y Loa” 
for smooth, precision surfacing. Materials to BUSS Send us your materials for 
72” wide are machined at required feed rates. Caner? production and tolerance 
Shavings vanish through an efficient . testing... no obligation 
exhaust system. Investigate the Buss 


Micro-Surfacer . . . eliminate obsolete es dy S MACHINE WORKS, INC. 
: ; A Subsidiary of Greenlee Bros. & Co. 
surfacing operations now, 300 EIGHTH STREET, HOLLAND, MICHIGAN 
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you can profit from S-W’s technical 
bulletins. 


Ask for the bulletins issued to date. 
Future copies will also be sent to you. 
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more production from every cover 


because of technical leadership 


STOWE-WOODWARD 
INC. 


Newton Upper Falls, Massachusetts 
Neenah, Wisconsin + Griffin, Georgia 


on the West Coost » HUNTINGTON RUBBER MILLS, INC. 
Seattle, Washington + Portland, Oregon 
Port Coquitiam, British Columbia, Canada 





Fluorescents 
(From pp. 88-90) 


of a solvent may be desirable to 
obtain the proper viscosity for 
coating (organosol). Mineral spirits, 
aromatics, diisobutyl ketone, or 
mixtures of these ingredients are 
recommended as useful. A mini- 
mum of solvent should be used. 
Solvent addition is the last step that 
is necessary in preparation of the 
organosol. 

The following suggested formu- 
lation has been successfully used in 
the preparation of a 3- to 4-mil- 
thick cast vinyl film of exceptional 
fluorescent brightness: 


Vinyl resin QYNV 
(Union Carbide) 
Dioctyl phthalate 
Dioctyl adipate 
Paraplex G-62 (epoxy) 
(Rohm & Haas) 
Mark LL (Ba-Cd sta- 
bilizer) (Argus 
Chem.) 1.2 parts 
Fluorescent pigment 25.3 parts 
Socal 2 (Standard Oil 
Co. of Calif.) 
Socal 3 (Standard Oil 
Co. of Calif.) 


39.7 parts 
11.9 parts 
11.9 parts 


2.0 parts 


4.0 parts 


4.0 parts 


100.0 

Products being made of fluor- 
escent-pigmented vinyl plastisols 
include the following: 

Marine mooring buoys (Offered 
in a choice of several colors, in- 
cluding fluorescent red and yellow, 
the buoys may be seen from a long 
distance, even under overcast or 
cloudy conditions (See MPI, Oct. 
1960, p. 96); 

Playballs and _ related items. 
(“Our experience with fluorescent 
colors in vinyl balls has been out- 
standing,” states A. J. Gordon, who 
is the vice president in charge of 
sales, The Barr Rubber Products 
Co., Sandusky, Ohio.); 

Plastisol-coated fabrics (gaining 
acceptance for safety clothing for 
hunters and construction workers, 
traffic markers, warning signs, dis- 
play banners and pennants used by 
filling stations). 


How to color polyethylene 

A number of items injection 
molded of polyethylene (PE) are 
now making their appearance with 
fluorescent colors, and others are 
in the development stage. Since the 
light stability of these pigments in 
polyethylene is substantially less 


than when used with vinyl plasti- 
sols and organosols, it is advisable 
to select products, such as toys and 
housewares, which will not be con- 
tinuously exposed to direct rays of 
the sun. 

One toy manufacturer uses fluo- 
rescent red in a line of wheeled 
toys. He reports that the reaction 
of retailers throughout the country 
has been good. The firm purchases 
the PE material already colored 
with the fluorescent pigments. 

One pigment supplier recom- 
mends the following percentages of 
fluorescent color pigments for 
molded PE articles to obtain good 
color effects: 

Thickness Pigment 
(mils) % 


3 to 5 15 to 30 
10 8 to 15 
20 4to8 
40 and over lto4 


This table emphasizes the necessity 
of using much higher percentages 
of pigment for thinner articles. 
Molding temperatures of 375 to 
400° F. are recommended by this 
supplier. Since some decomposition 
of the pigments begins to take place 
at around 400° F., it is recom- 
mended that dwell time in the heat- 
ing cylinder be kept to a minimum. 
If molding is interrupted for any 
considerable period, the cylinder 
should be purged to avoid dis- 
coloration of subsequent moldings. 

At present, some interesting de- 
velopment work is being done with 
blow-molded linear PE bottles hav - 
ing fluorescent coloring. Such con- 
tainers would offer striking display 
possibilities at the point of sale. For 
this type of application, the dry 
blending technique is reported to 
work out quite satisfactorily, pro- 
ducing containers with highly uni- 
form color dispersion. 

Advertising specialties, such as 
rulers, letter openers, etc., as well 
as auto windshield scrapers, re- 
frigerator storage containers, fish 
scalers, signs and _ point-of-sale 
items are among other products 
being injection molded of various 
thermoplastic materials incorporat- 
ing fluorescent pigments. 


.. + and polyester 


In addition to various thermo- 
plastics, the fluorescents have also 
been used to some extent with 
polyester resins. One supplier of 
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The KAUTEX Blowing Machines fascinated 
every manufacturer of plastic goods 

in the world because KAUTEX KAUTE x-WE RKE 
biggest blow-moulder in Europe 


had put all its practical Know-ho n 
p i practice r v-how to REINOLD HAGEN 


its “homemade* machines . 
HANGELAR/SIEGBURG 


It Caused a rush of orders GERMANY (WEST 

which KAUTEX could not swallo 

But now comes the news 

that the KAUTEX Machine Grour S.A.: TEX MACHINES INC 
has grown up to a big piant ales and Service Organization 


if you order a KAUTEX Biowing A f 1st Elizabeth Avenue 


today, you'll have it socr 


KAUTEX is the leader in the plastics blowing field 








No doubt about their 
identification and decoration 


it stops the eye, tells the story, helps the sale. This is marking everybody can 
read—made by Markem machines and printing elements. And perhaps most 
important, the Markem specialty inks used have just the right combination 
of opacity, color, adhesion and drying speed each type of plastic requires. 


This is the “‘Markem method” that can be working for you—the right ma- 
chine, type and ink to do your particular marking job quickly, clearly and at 
low cost, in your own plant. It stays clear and attractive because it stays on 
your product and can’t fall off or easily smudge. Call your Markem repre- 
sentative for complete facts, or write Markem Machine Co., Keene 20, N. H. 


MARKEM 


EVERYTHING INDUSTRY NEEDS... FOR PROFITABLE MARKING... SINCE 1911 
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pigments offers the following as : 
workable formulation: 


Laminac 4131 

(Am. Cyanamid) 100 parts 
Fluorescent pigment S parts 
Uvinul D-49 

(Antara Chem.) part 
50% Benzoyl 

peroxide paste parts 
Laminac promoter 

400 2 parts 


The promoter should be mixed in 
only after the peroxide has been 
dissolved in the polyester resin, 
otherwise, a violent reaction might 
easily occur. 

According to this pigment sup- 
plier, polyester resins of the viny! 
toluene-modified type work out 
most satisfactorily with its pig- 
ments. Other modifications of the 
polyesters, including the styrene- 
modified type, are said to dissolve 
the pigments and thus yield parts 
having much poorer light stability. 
Mixed pigment and __ polyester 
should be used within one day of 
the time they are mixed, since the 
long-term effect of the liquid poly- 
ester on the pigment has not been 
determined. 

The technology of using fluores- 
cent pigments in plastics products 
is fast developing—and the gaps in 
knowledge that now exist are now 
being filled in. Along with these de- 
velopments is a steady increase in 
their use in a broadening range of 
plastics which can benefit a great 
deal from the inherent functional 
or merchandising coloration of 
these pigments. 


Manufacturers of plastics items us- 
ing fluorescent pigments mentioned in 
this article include: acrylic numbers 
and letters—Precision Plastics Prod- 
ucts Inc., Chicago, Ill.; plastisol ma- 
rine buoys—Oshkosh Plastic Products 
Inc., Oshkosh, Wis.; plastisol play- 
balls—The Barr Rubber Products Co., 
Sandusky, Ohio, and Eagle Rubber 
Co., Ashland, Ohio; toys—Plastic Toy 
& Novelty Corp., Brooklyn, N. Y., 
and Reliable Toy Co. Ltd., Toronto, 
Canada; safety garments and other 
plastisol-coated fabric products— 
Cooley Inc., Pawtucket, R. I., Haartz- 
Mason Inc., Watertown, Mass., Albert 
W. Pendergast Safety Equipment Co., 
Philadelphia, Pa., and Aldan Plastics 
Co., also Philadelphia. 

Acknowledgment: For supplying 
valuable information for this article, 
MopDeERN PLasTics gratefully acknowl- 
edges the efforts of these suppliers of 
fluorescent pigments: Lawter Chemi- 
cals Inc., Chicago, Ill.; Radiant Color 
Co., Oakland, Calif.; and Switzer 
Bros. Inc., Cleveland, Ohio.—End 
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bimetallic cylinders 
can give you 25 years of proof! 


For 25 years Xaloy extruder 
cylinders have ideally answered 
the corrosion and abrasion 
resistance requirements of the 
plastics and rubber industries. “Quality molded and 
These integrally - bonded, Goeerated by Augusta Piastics, Unc.” 


mirror-smooth Xaloy linings 


New Swift Imitation Gold... Stamps 
Unique Sales Appeal Into Plastic Products 


are centrifugally-cast to pro- 


vide the world’s most advanced 


PERFECT extrusion cylinders. We invite ¢ GLITTERFOIL® gives new eye appeal, multiplies 
METALLURGICAL i a sales impact 
BOND your inquiry concerning your 


j ay re siye GLITTERFOIL the sure-fire way to build better brand 
ABSOLUTE individual specifications. identification and customer preference 


a GLITTER FOIL assures sharper, cleaner hot stamping 


Xaloy... the original equipment born of long Swift experience 
on all leading extruders GLITTERFOIL now available in brilliant imitation 
Xaloy...the logical replacement gold, silver, and colors 


for longest life GLITTERFOIL is being used by a growing list 


of national manufacturers 
WRITE FOR XALOY DATA GUIDE 


FREE SAMPLE OF NEW GLITTERFOIL 
You must see Glitterfoil to appreciate 
its sparkling, shimmering beauty. Call 


| N D U STRIAL “ \ or write nearest branch office today! 
RESEARCH 


LABORATORIES M. SWIFT & SONS, INC. 


Division of Honolulu Oil Corp : 87 
961 East Slauson Ave Established 18 
Los Angeles 11, Calif wy | Ten Love Lane: Hartford 1, Conn. 


NEW YORK « CHICAGO « ST. LOUIS » LOS ANGELES 
COLUMBUS, OHIO « MONTREAL, CANADA * BRUSSELS, BELGIUM 





FEBRUARY 1961 169 





cl yu 


KOHNSTAMM 
ita LS 

IN EVERY 
SHADE 

FOR EVERY 
TYPE 
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Our colors are specially 
treated to eliminate 
dusting and aid in 


dispersability 


Whatever your 
need basic chemical 
pigments, cadmium 
colors or speciallye 
formulated and treated 
colorant blends... we 
manufacture them all. 
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As part of its over- 
all facilities, 


CARMER 
is fully equipped 
to fabricate rods, 
tubing and sheets 
into intricate ma- 
chined parts. For 
wire insulation, 

CARMER 
provides small di- 
ameter tubing 
(spaghetti) in Tef- 
lon, Kel-F and 
Nylon. 


CARMER's top-flight engineers 
meet the challenge of the '60s with 
the skill and knowledge to provide 
CARMER customers with super- 
lative products—better products. 


€C AR MER offers its famous stock 
of extruded ‘‘Nylrod”’ and ‘‘Kelrod”’ 
rods and tubing...as well as... 
sheeting, and... 


KEL-F Kel-F special plasticized 
material available in all lengths, 
many stock diameters, 22 col- 
ors available. 

NYLON Nylon Rod ground or 
fabricated to your specific, 
most exacting tolerances. All 
lengths, many stock diameters. 
TEFLON 100 FEP Teflon 100 
FEP is lower priced than regu- 
lar Teflon spaghetti. Any coil or 
straight lengths at customer's 
option...many stock diameters. 


KEL-F and TEFLON SUTURE 
packaging material available 


Tefion® 100 FEP... 
Now priced lower than regular 
Tefion spaghetti! 


Send for brochure and price list. 


Mi vee x} 
ae Se 
CARMER 
INDUSTRIES INC. 
22 North 26th Street 


Kenilworth, New Jersey 


"Registered Trademark 
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Nylon housing 
(From pp. 95-97) 


models it is attached near the spray 
nozzle—a cumbersome arrange- 
ment that interferes with easy gun 
handling. The simplified design is 
accomplished by casting the nylon 
around stainless steel tubing to 
form a _ unitized handle-housing 
component. 

According to a company spokes- 
man, this could not have been 
done economically with a metal- 
housed gun, because of the com- 
plex machining operations which 
would have been necessary. An 
additional advantage attributed to 
the use of glass-filled nylon is 
the material’s outstanding corrosion 
resistance in the face of contact 
with a number of different exter- 
minator fluids. 

Six products of five manufactur- 
ers do not mean that nylon is going 
to pre-empt the appliance housing 
market. But the fact that, in each 
case, the manufacturer felt that 
nylon offered one—or more—ad- 
vantages at a cost competitive with 
other materials is strong indication 
that nylon’s market base may well 
be substantially broadened in the 
years ahead. 


Credits: Shick shaver: Fosta Nylon 
6 (polycaprolactam, general pur- 
pose) supplied by Foster Grant Co., 
Inc., Leominster, Mass.; moldings by 
Consolidated Molded Products Corp., 
Scranton, Pa., and American Insulator 
Corp., New Freedom, Pa.; Millers 
Falls drill: Zytel 31 (nylon 6/10) for 
housing, and Delrin for lock switch 
and collar, supplied by Du Pont Co., 
Wilmington, Del.; Lexan polycarbon- 
ate for chuck supplied by General 
Electric Co., Chemical Materials 
Dept., Pittsfield, Mass.; housing 
molded by Nylon Products Corp., af- 
filiate of F. J. Kirk Molding Co., 
Clinton, Mass.; Portable Electric sold- 
ering gun: Housing of Plaskon (poly- 
caprolactam) nylon supplied by Plas- 
tics Div., Allied Chemical Corp., New 
York, N.Y.; molding by Plastic Mas- 
ters Inc., New Buffalo, Mich.; Su- 
preme can opener and clipper: Spen- 
cer Nylon 401 (polycaprolactam) 
supplied by Spencer Chemical Co., 
Kansas City, Mo.; molding by Plano 
Molding Co., Plano, Ill.; B&G spray- 
gun: Nylafil G-3 (glass-filled com- 
pound based on Plaskon 8200 nylon 
from Allied Chemical Corp.) supplied 
by Fiberfil Corp., Warsaw, Ind.; mold- 
ing by U.S. Gasket Div., Garlock 
Packing Corp., Camden, N.J. —End 
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Serviceable reds! Beautiful reds! 
with 
Bonadur Red Toners 


Red’s a favorite color in America’s kitchens! And for a range of hues that 
brings repeat sales, many formulators insist on the two toners that always 


deliver uniform, beautiful results —Cyanamid Bonadur Red Y 20-6440 
and B 20-6540! 


Both Bonadur Toners are particularly suitable for polyvinyls, polystyrenes, 
polyethylenes and cellulosics. They assure satisfactory light and heat stability 
and bleed resistance, good dispersion, and minimum migration and crocking. 


Discover how much color can be added to your plastics with versatile, eco- 


nomical Bonadur Red Toners. Your Cyanamid Pigments representative will 
be pleased to supply samples and additional information. 
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e AMERICAN CYANAMID COMPANY 
Dir; ERENCE Pigments Division 
30 Rockefeller Piaza - New York 20, N. Y. 
Branch Offices and Warehouses in Principal Cities 





READY... 


New South Road, Hicksville 1, 





fi \ 
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Exclusive U. S. Agents 

TROISDORF PLASTICS 

Dynamit Nobel A. G. 
Troisdorf (Bez. Kéin), W. Germany 


RELIABLE... 








was there... 


Finding out how punishment-proof 
viny! flooring is, means not stopping 
short of peak performance. That’s 
how RC insures the easiest-to-process 
flooring for you, and the toughest, best 
looking and smoothest flooring for 
your customers. Insular PVC Poly- 
mers and Copolymers, and RC Plasti- 
cizers and Comonomers are adaptable 
to a tremendous range of applications. 
Your inquiries for advice, technical 
bulletins and-samples are welcome. 
We think you will be pleased with the 
perfected performance that proves... 
RC was there! 

Now available: New booklets on “RC Plasticizers and 
Comonomers,” “insular Polymers and Copolymers.” 


RC SERVING AMERICAN INDUSTRY SINCE 1930 


RUBBER CORPORATION OF AMERICA 


N. Y. Sales Offices: New York - Akron + Chicago + Bosten 





RP trailer 


(From pp. 92-94) 


Oddly enough, however, none of 
these out-size monsters gave any 
real trouble on the production line. 


A sandwich construction 


Production of prototype parts for 
the Holiday House began as soon 
as the first mold was cured and 
trimmed. Parts generally are 1-in. 
thick and are fabricated of two 
skins with a paper core in-between. 
The skins are laid up in three plies 
of fibrous glass, impregnated with 
polyester resin and cured at room 
temperature. 

The paper ‘honeycomb’ core is 
not a true honeycomb, for it does 
not contain the familiar cell pattern. 
Rather it is composed of three plies 
of paper, two of which are skins 
bonded to the third so that the 
finished core takes the form of 
a corrugation or sine wave. Many 
variations of the product are avail- 
able, in both impregnated and un- 
impregnated papers. One of the im- 
pregnated paper cores, used in an 
actual part and cut into test speci- 
mens, survived more than 100 p.s.i. 
in both compressive and flex tests, 
and 11,000 p.s.i. in edgewise com- 
pression. Little difference was ob- 
served in behavior of specimens 
parallel to or across the core ribbon. 
The actual material selected for this 
particular job was a core % in. 
thick, composed of face papers of 
97-lb. kraft, bonded to a core 
ribbon of 60-lb. kraft; paper stock 
was not impregnated prior to use. 

The process of fabricating pro- 
totypes was standard. The mold is 
cleaned, waxed, spray-coated with 
a mold release agent, and brush- 
coated with a polyester gel coat 
containing a color suitable as a base 
for the final paint job. Fibrous glass 
cloth was laid on the gelled surface 
and impregnated with resins, ap- 
plied with brush and squeegee. The 
paper core was then placed on the 
tacky surface of the laminate and 
held under pressure from a PVA 
vacuum bag until the laminate skin 
and core were bonded together. 

The PVA bag was then removed 
carefully (if it is in good condition, 
it can be used again) and the sec- 
ond skin was applied to the ex- 
posed surface of the paper core. 
Some parts were then re-bagged for 
final cure at vacuum pressures 
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CLEAN PLASTICS AND 
NEUTRALIZE STATIC 
S@8) aT THE SAME TIME! 


Now, with NUDEEA, you can clean plastics and render 
them static-free instantly! This non-flammable, odorless, 
harmless detergent: 

1. neutralizes plastics which are negatively charged as 
it quickly cleans away dust, oil, grease and dirt. Plastics 
stay static-free for days, sometimes for weeks to months 

2. will not “craze” or discolor plastics 


3. is economical. 2 ounces of NUDEEA mixed with any 
water makes a gallon of cleaning solution 

4. will not affect the skin 
NUDEEA—approved by manufacturers of plastics— 


cleans far better than anionic soaps or alkalies and 
it is superior in safety, economy and compatibility. 


Try this plastic cleaner and neutralizer at our 
expense. Send for a free sample today. 


HARRY MILLER CORP. 


4th & Bristol Streets, Philadelphia 40, Pa. e DAvenport 4-4000 





500°-650°-850° | 
1000° MODELS 
For 


¢ DRYING 

@ CURING 

e AGING 

© STERILIZING 
e ANNEALING 
© TEMPERING 


Versatile, rugged, accurate Despatch laboratory ovens will fit 
your particular needs. Available in standard models of var- 
ious dimensions, each Despatch Oven guarantees automatic 
temperature control + 4° C. Standard units up to 1000° F. 
max.; special models to 1350° F. Forced convection assures 
even wiping of ambient air and fast warm-u Apes Gas or elec- 
tricity may be used for heating. Despatch 

been serving American industry for 58 vy 


WRITE TODAY for free bulletin 203-4 FM, Laboratory ovens. 
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Laboratory ovens _ Burn-off Sterilizers Drawer 


ovens ovens 
Pot-type 
furnaces mene Walk-in batch ovens 


DESPATCH OVEN CO. 619 S.E. 8th St., Minneapolis 14, Minn. 
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while others were cured as a con- 
tact layup. The decision is deter- 
mined by the ultimate structural 
values desired in the finished part. 

Wood inserts were used in win- 
dow opening areas and in most of 
the joints to facilitate final as- 
sembly; they provide a familiar and 
convenient 


means of attachment 


for screws, bolts, etc. 


Finishing operations 

An early stage in assembly of the 
body shell is shown in the photo 
on p. 94. The front panels, the 
street side panel, and half of the 
rear are bonded to the plywood 
deck. The curb-side aft quarter 
panel and small roof-support side 
panels were installed later. 

Final assembly of the prototype 
shell was achieved with the bonding 
of both roof panels to sidewalls and 
to each other at the centerline joint. 
Chis is the longest bonded joint in 
the trailer and is reinforced with 
two strips of aluminum, 4% by 5 by 
240 in., one inside and one outside. 
These elements are bonded and 
bolted in place. 

Although bolts pass through the 


structure from skin to skin, forming 
potential points of moisture con- 
densation, the problem was solved 
by bonding a decorative ceiling 
over the joint area. 


Many advantages 

Thermal properties of the struc- 
ture are generally superior to con- 
ventional aluminum-and-wood con- 
struction. Convection within the 
sandwich is very slight, due to the 
closed-cell construction of the core. 
Conduction through the glass lami- 
nates and the thin web of the paper 
core is low. Radiation is reduced by 
the smooth exterior surface and 
light colors. 

Three thousand man-hours after 
work started on the patterns, the 
completed molds were shipped to 
Holiday House Inc. at Medford. 
Material costs exceeded $15,000. 
Direct materials used in patterns, 
molds, and the finished reinforced 
plastics parts accounted for perhaps 
three quarters of that sum. The re- 
mainder went for tools, supplies, etc. 

The plastic body shell of the 24- 
ft. Holiday House weighs, on an 
average, 15 oz./sq. ft.—consider- 


ably less than conventional trailer 
shells. The weight thus saved makes 
it possible for Holiday House to 
carry such interesting features as re- 
frigerated air conditioning as well 
as a wholly independent electrical 
system. 

When the finished RP trailer 
finally rolls out the door this month, 
it will be testimonial to the fact that 
aircraft and military principles 
aimed at solving the complexing 
problems of strength-weight ratios 
can be put to work in competitive 
consumer markets—even where the 
company has not had any previous 
experience with reinforced plastics. 
It may be just the right kind of en- 
couragement that is needed by those 
industries that are now contemplat- 
ing (and perhaps fearing) plastic 
developments of similar magnitude. 


Credits: Trailer design by Charles W. 
Pelly; molds by Industrial Design Af- 
filiates, Beverly Hills, Calif.; epoxy 
tooling resins and polyester laminating 
resins supplied by Reichhold Chemi- 
cals, Inc., White Plains, N. Y.; glass 
cloth, woven roving, and polyester gel 
coat supplied by Ferro Corp., Nash- 
ville, Tenn.; paper core material from 
Verticel Co., Littleton, Colo.—End 





“Metalsmiths” Stainless Steel Belts 


¢ Accurate Dimensions 
¢ High Tensile Strength 
¢ Uniform Surface Finish 


are precisely engineered to your job! 
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e Widths up to 85” 


Highly experienced “Metalsmiths” en- 
gineers work closely with your engi- 
neers and/or your machine builder to 
assure fabrication of a stainless steel 
belt that is perfectly matched to the ma- 
chine and to the job requirements. 


“Metalsmiths” endless stainless steel 
belts are available in widths up to 85”, 
permitting processing of larger areas. 
Made of 18-8 stainless steel, they are 
corrosion-resistant, wear-resistant and 
easy to keep clean. 


The surface finish of ‘Metalsmiths” 
belts is outstanding, providing a dense, 
smooth work surface, without weld 

. Pe ay , marks, truing lines or coatings. They 
; r are precision-made, have high tensile 
strength and _ spring-like qualities. 
Straightness of belts is accurately con- 
trolled for true running and perfect 
tracking. 


METALSMITHS 


STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 
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Widths to 60” with any finish 
cluding mirror. 


Widths from 60” 1t "ww 


t matte 
finish 





Consult our engineers on the possibilities 
for your products, without obligation. 


METALSMITHS 558 White Street Orange, N. J. 


Specialists on Stainless Steel Fabrication. 
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This new book tells why 


BIG THINGS are happening in Kentucky! 


O YOU know why Kentucky’s industrial 
growth since 1947 totals 138%, as against 
89% for the rest of the nation? 


Do you know why the nation’s fastest-growing 
chemical complex is located in Kentucky? 

Do you know why new electric generating plants 
are now being built at a record rate in Kentucky — 
one of them to be the largest steam-electric power 
plant in the world? 

Do you know why Kentucky’s tremendous natural 
resources, including surface and ground waters, coal, 
natural gas, oil and timber, are helping to draw so 
many new industries to the state? 


Do you know how the new governmental climate 
in Kentucky is providing our greatest upsurge in edu- 
cation, in road-building, in industrial and agricul- 
tural.research? 

All these questions — and many, many more — 
are answered in this handsome, 52-page, full-color 
brochure, just off the presses. If you are even re- 
motely considering a new plant anywhere east of the 
Rockies, this brochure will open your eyes to un- 
matched new opportunities in Kentucky. A copy will 
be sent to any business executive, on request. Please 
pin the coupon to your letterhead, and mail to: 

Division of Industrial Promotion, 
320-G State Capitol Building, Frankfort, Kentucky 


COMMONWEALTH OF 


+ 
WHERE 

5 BIG THINGS 

ARE HAPPENING 


The Kentucky brochure briefly describes Kentucky’s assets 
and advantages in many such factors as location, trans- 
portation, raw materials, manpower, electric power, water, 
research facilities, industrial financing plans. Detailed 
data on any of the subjects is immediately available 
on request. Write for this important brochure today. 


Please send me, without cost or obligation, a copy of 
the new 52-page, full-color KENTUCKY Brochure. 


NAME 
TITLE. 
COMPANY 
ADDRESS 
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by the manufacturers 
of reliable 


KENSOL 
HOT STAMPING PRESSES 


LEU] ke 


/OLSENMARK 


i POWER PRESSES 


( 72 T0N to 7 TON 


fOr__— MARKING + FOLDING + HEAT SEALING 
SWEDGING + CRIMPING + STACKING 
ASSEMBLING + DIE CUTTING + FORMING 


shown with a heated head 


3% TON 
FEATURING... 


@ Square Rams — prevents rotation of 
head, assures accurate registration 
@ Adjustable Gap — head rises and — 
lowers on ¥2 ton presses, table raises 
and lowers on larger models 
@ Long Head Strokes — easier to 
set up and feed 
@ Adjustable Ram Speed and Pressures 
@ Double Toggle Head action on 
larger models 
© Rugged, cast iron, “C” 
frame construction 
@ Hand lever included for setting 
up air machines 
@ Two way air cylinders and 
four way control valves 


@ Hand operated presses can be later 
converted to air in your plant. 


shown with a 
heated head 


4-7 TON 


Write for Complete Literature 


SINCE 1924 : 


KENSOL-OLSENMARK, iwc. 


124-132 WHITE STREET + NEW YORK 13,N.¥. — 


Telephone: CAnal 6-3384 








Decorate in the mold 
(From pp. 98-99) 


four years ago in Europe. At that 
time, French, and later Italian, 
molders developed it to compete 
with standard decorating methods 
involving costly hand-finishing op- 
erations or the molding of a recess 
into the frame and then cementing 
a laminate sheet into the recess. The 
U. S. debut of insert decorating 
took place in 1960 primarily for 
use in sunglass frames. 

Molders in other industries— 
particularly packaging and orna- 
ments—however, have seen the 
possibilities and are adapting the 
idea to their own. 

Among the first to go beyond 
eyeglass frames was Colt’s Plastics 
Co. Inc., North Grosvenordale, 
Conn. The product: a polystyrene 
cosmetic jar with an acetate cap. 
In making the jar, a decorative 
styrene laminate is first cut to a 
rectangular shape which, when 
formed into a cylinder, duplicates 
the outside dimensions of the jar. 
This “cylinder” is then inserted into 
the mold cavity. Because of the 
elasticity and “plastic memory” of 
the laminate, the cylinder snaps out 
as soon as it is inserted and clings 
to the circular walls of the cavity. 
No adhesive backing is used and 
Colt’s reports that the job was suc- 
cessfully run on a horizontal injec- 
tion molding machine. 

For the acetate cap of the jar, an 
acetate laminate die cut to fit snugly 
into the bottom of the cap mold 
cavity is used. 

From a study of the cosmetic 
jar, it is obvious that the new tech- 
nique is not limited to flat shapes, 
or to any one material. When work- 
ing with polyethylene, butyrate, 
vinyl, polypropylene, etc. lami- 
nates based on these materials 
are available for insert decorating. 
It is important; of course, that the 
molding resin: and the laminate 
sheet be compatible. With versa- 
tility like this, we can expect to 
see the technique being adapted by 
many molders of thermoplastics. 


The information presented in the 
above article is based on data pro- 
vided by Leathertone Inc., Boston, 
Mass., a supplier of decorative lami- 
nate sheets. Leathertone is one of 
the pioneers who developed and in- 
troduced the insert decorating tech- 
nique in this country.—End 
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CLAREMONT 


in Your Plastic 
Formulations 
insures Easier Processing, 
Greater Strength, 
Better Products 


CLAREMONT FLOCK CORPORATION 


The Country's Largest Monuf # FLOCK 


Write for Samples CLAREMONT NEW HAMPSHIRE 





©\ CHANGE 


If you need the economy of imitation gold yet desire the 
quality and glamour of genuine gold, LUSTROFOIL is 
your best solution. This rernarkable imitation gold is 
non-tarnishing and non-fading. It offers absolute color 
stability and a brilliance equalled only by genuine gold. 
Also available in aluminum, copper, red, blue, green 
Write for sample & illustrated literature 


GeNenAl HOLL LeAp 
e Wanufacuring Eo. 


Genuine ond imitation Gold and Silver» Pigment ond Metallic Colors 


85-03 57th Ave Elmhurst, l- |, N Y HAvermeyer 9-6123 
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ORNAMIN 


el -Tetele-tih c-me ofelit- me lels 
Industrial Moldings 


As a result of developments over several years these 
foils serve for an absolutely resistant decoration or 
application of inscriptions on moldings of melamine 


or urea. 


ORNAMIN-inscriptions can 
be applied multi-colored in 
one single working-process. 
Special features are: resist- 
ance to acids, light, ex- 
tremely precise and also un- 
der hard stress indestruct- 
ible. 


May we advise you regard- 
ing suitable forms and con- 


structions of the molds. 


ORNAPRESS AG, 


Gerechtigkeitsgasse 25, Zurich 


AMERICAN ORNAPRESS CORPORATION, 


16 East 42nd St., New York 17, N.Y 





LARGE TUBES 


UP TO 12" DIAMETER 








Tae and 31 


} 
smooth, ribbed 


OF ANCHOR PLASTICS 


PLASTICS 


Company, inc. 


20 YEARS OF QUALITY CUSTOM EXTRUSION 


Shapes, rods, tubes, fabricated parts, plasti-brass » moldings 


and now, specialists in big plastic tubing, also! 


Traffic markers 
(From pp. 100-101) 


marker is 54% ounces. Once in- 
stalled, traffic wear simply exposes 
more reflective beads, maintaining 
reflecting efficiency. 

Buttons are permanently bonded 
to the pavement by a specially for- 
mulated epoxy adhesive. About 16 
cc. (about | cu. in.) of mixed ad- 
hesive (epoxy plus hardener and 
filler) are required for each marker 
on rough surfaces, and 12 cc., or 
¥% cu. in., on fine-grained concrete. 
Once installed, bond strength is 
such that the button cannot be re- 
moved without damaging the road 
itself. The California Highway De- 
partment has not yet specified the 
new marker on asphaltic concrete, 
but has limited its use to portland 
cement concrete highways, pending 
study of test installations on asphal- 
tic concrete made by its Materials 
and Research Dept. 

Designated Bottsdot (in honor 
of D.. E. D. Botts, until his recent 
retirement Senior Chemist at the 
California State Div. of Highway 
Materials and Research Lab. Dr. 
Botts, assisted by H. A. Rooney, 
present Senior Chemist, developed 
the bonding formulations and was 
active in the developmental work), 
the markers are furnished in kit 
form, each kit containing 100 traf- 
fic markers, 6 lb. of adhesive, 1 
templet for adhesive, 1 wire brush 
and 1 mixing spatula. Cost in 
quantities of 50 kits is $45 per kit 
(reflectorized), $36 per kit satin 
finish. Bulk prices (22,600 and up), 
are 30¢ per reflectorized button, 
18¢ for satin finished buttons. 

To date, close to 60,000 buttons 
have been installed on California 
freeways. As these markers prove 
themselves, many other users will 
undoubtedly follow suit. 

Credits: Buttons designed and devel- 
oped by BOTTS-line Inc., Redwood 
City, Calif.; molded by Woodside In- 
dustries Inc., Redwood City, Calif., of 
polyester resin supplied by Reichhold 
Chemicals Inc., White Plains, N. Y.; 
bonding adhesive compounded by Ad- 
hesive Engineering, Div. of Hiller Air- 
craft Corp., San Carlos, Calif., from 
resins supplied by Ciba Products 
Corp., Fair Lawn, N. J.—End 

The California specification referred to in this 
struction “as follows: ‘Epoxy-polysuifide polymer 
type: epoxy resin (epichlorohydrinbisphenol) 
7% minioum: tass spherce—Ct% minimam: 
Enown, no such buttons Ihave’ sctually ‘been 
installed on California highways, except for ex- 


perimental installation using laboratory-pro- 
duced markers 
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TYPE A—maximum impact strength. Toughest member of the 


IMPLEX family. 


TYPE C—maximum resistance to stain and abrasion. Developed 


especially for piano keys. 


TYPE B—high gloss, good impact strength, good moldability in 


thin sections. 


TYPE F—highest heat distortion temperature, good impact strength. 


Used in vending machines for valves and canisters. 


LIOA ELE. A. 


4 types to meet your exact molding needs 


IMPLEX® high impact acrylic is more than a tough, 
stable plastic. It is a family of formulations developed 
especially to meet the requirements of a wide range 
of injection molded parts. Properties include low 
water absorption, good electrical characteristics, 
excellent dimensional stability, and resistance to 
staining and attack by most chemicals. 


IMPLEX contains no plasticizers—the combination 
of properties in each of the formulations is inherent 
in the plastic itself. In its natural color, IMPLEX 
is off-white translucent, and many opaque colors 
are available. Sheets, rods and tubes can be ex- 
truded and easily cut, drilled, cemented and formed 
to complex shapes. 
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Whatever your application, there’s an IMPLEX for- 
mulation to give you the performance you require. 
Write for detailed information. 


Chemicals for Industry 


HAAS 2 


PHILADELPHIA S, PA. 


, West Hill, 


In Canada: Rohm & Haas Company of Canada, Lid. 
Ontario. 
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Foam molding 
(From pp. 107-112) 


amount, the actual distance de- 
pending on the size of the pre-ex- 
panded bead and mold design. This 
gap is used to allow the filling air 
to escape as the beads are blown 
into the mold, and must be precisely 
controlled. In order to set the gap- 
ping exactly, it was found best to 
close the mold completely and then 
back it off the required amount. 
When the cavity is full, a sensing 
or timing device actuates the next 
part of the cycle. 

Foam expansion. When filled, 
the mold is ready for the expansion 
of the foam. The mold drains are 
closed and steam pressure is ap- 
plied to the steam chests of the 
molds and thence into the bead- 
filled cavity through small holes 
distributed about the cavity wall. 

The “weld” cycle is divided into 
two parts. The first part takes place 
with the mold cracked open (as in 
filling). This is done to allow the 
escape of any residual moisture and 
to promote welding of the pre-ex- 
panded beads at the parting line 


by the action of the steam escaping 
from the mold cavity. The molds 
are then clamped shut and the 
full pressure of the steam is ap- 
plied to the beads in the cavity, to 
complete the expansion. The dura- 
tion of steaming will of course de- 
pend on the wall thickness of the 
part and the design of the part it- 
self. Typical times are shown in 
Table 2, p. 112. 

Time delay. If cold water is ap- 
plied to the molding too quickly 
after the expansion is complete and 
the steam is shut off, thermal shock 
may occur and cause partial col- 
lapse of the foam structure. To 
prevent this a delay is provided 
after the weld cycle to allow for 
the release of steam pressure and 
to permit the foam to completely 
expand against the cavity walls un- 
der the reduced pressure which has 
fallen to about one atmosphere. In 
this part of the cycle, the steam is 
off and the drain valves on the 
mold are opened to release the 
steam pressure prior to the full 
application of cooling water. The 
length of the delay is anywhere 
from 1 to 10 sec. and will vary 


with the characteristics and density 
of the foam. 

Cooling cycle. To prevent distor- 
tion of the part from further ex- 
pansion after it is removed from 
the mold, the surfaces of the part 
must be cooled well below the ex- 
pansion temperature and sufficient 
heat must be removed from the 
center sections of the molding to 
prevent residual, internal expansion 
pressures from bulging or cracking 
the cooler outer walls of the part. 
Although the lower temperature of 
the item for satisfactory ejection de- 
pends on the design of the item 
itself it should be somewhere below 
120° F. Since polystyrene foam is 
an excelléfit heat insulator, the 
cooling cycle time is often the 
largest percentage of the total time 
required for the overall cycle. Vari- 
ous methods are used to cope with 
the cooling problem; both water 
sprays within the steam chest and 
flood techniques are used. If flood 
water is used, the steam chamber 
is filled with water with the mold 
drains closed. After the mold is 
filled with water at about 55° F. the 
mold drains are opened and water 





BLOW-MOLDED 


Need 500? 1000? Any quantity— 
zingo!—they’re on the way to you. 


PLASTIC FORMS 


And further stock numbers are added 
regularly. 


Write or phone for detailed informa- 
tion and prices. 


Most forms are available in two or 
more sizes. And in multiple colors. 
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is circulated through the steam 
chest until the required cooling is 
complete. 

Sprays are used where extra 
cooling is required, such as in mold 
pockets and blind cavities which 
could not be reached with a 
through flow of water. Spray cool- 
ing is not often used in molds 
which have steam chest contoured 
to follow the cavity wall since con- 
touring is generally adequate to dis- 
tribute the through flow of water 
to all parts of the cavity. 

In some cases a vacuum of about 
25 in. of Hg. is used to aid the 
cooling process. This is particu- 
larly done with molds designed to 
produce high-gloss areas. To pro- 
duce a “glazed” surface on a foam 
part the mold surface at that point 
must be highly polished and must 
be operated at a temperature of 
about 230° F. Since the.steam re- 
quired is at 270° F. and at a 
pressure which would collapse the 
foam if it were injected directly 
into the cavity, these sections of 
the mold’s steam chest are isolated 
from the mold cavity proper and 
have no steam injection holes. This 


type of construction is illustrated in 
Fig. 5, p. 110, which shows the 
mold for an ice bucket. Since the 
steam in these areas does not enter 
the mold, high pressure steam can 
be used to develop the required 
“glazing temperature.” Other sec- 
tions of the cavity operate off the 
standard type of steam chest which 
is used to admit low pressure steam 
for the final expansion of the pre- 
expanded beads. After expansion 
has taken place, the non-cavity- 
connected high pressure steam 
chambers are flooded with water to 
provide cooling in the “glaze” 
areas. In the low pressure steam 
chambers, which are connected 
with the cavity proper, a vacuum 
is applied, and no water is admitted. 
The vacuum accomplishes two 
things. First, it provides a cooling 
effect on the foam since the re- 
sidual low-pressure steam in the 
foam is sucked out and the con- 
densate evaporates under the 
vacuum providing a cooling effect. 
Second, since the foam cavity is 
under a vacuum, the foam in the 
glazed areas makes better contact 
with the polished mold surface, 


helping, to produce a better gloss 
on the foam molding. 

The correct use of vacuum cool- 
ing with indirect water cooling of 
the mold will often speed up the 
molding cycle and more than offset 
the extra cost that is involved in the 
construction of the multichambered 
mold. 

Ejection. After cooling is com- 
plete, the press opens and the foam 
part is ejected. This can be done 
by either using air jets which blow 
the piece out of the mold or by a 
pneumatically or mechanically op- 
erated set of ejector pins or bars. 
The ejection system is usually ac- 
tuated by the movement of the 
opening platens through the use of 
a Microswitch. 

For a fully automatic system, the 
positive system of bars or ejector 
pins is preferred, although the con- 
struction of molds for this method 
is more expensive. (The extra ex- 
pense arises from the need to pro- 
vide guides for the ejector pins and 
sealing them from the steam chest 
to prevent the escape of steam or 
cooling water). The positive system 
is desirable to insure that parts are 





AIR-FORMED 
PRODUCTS 


CORPORATION 


Nashua, New Hampshire 
—A BEMIS Subsidiary— 


AND CONTAINERS 


Blow-molded plastic containers and 
shapes can solve an amazing assort- 
ment of problems. What’s your prob- 
lem? Write or phone us. 
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For all users and manufacturers 


of plastics machinery and equipment 


international 
plastics 
engineering 


An associate journal of British Plastics — 
the general authority read throughout the world 


International Plastics Engineering meets anurgentand grow- 
ing need of the plastics engineer, works manager and process 
technologist. It provides a full, technically detailed informa- 
tion service on machinery for manufacturing, fabricating and 
processing plastics, dealing with these specialised subjects 
with a new depth and scope. The-increasingly rapid world 
developments of plastics machinery have made a separate 
specialised journal essential. 

International the 
its broad 


Plastics Engineering comp/ements 
services of British Plastics which maintains 
coverage of all plastics developments. The new journal is 
similar in format, provides the same high quality and number 
of illustrations, and is available under an advantageous 


combined subscription rate with British Plastics. 


PUBLISHED MONTHLY —NOW AVAILABLE 


an ILIFFE JOURNAL 


from the world’s largest 
technical and trade group 





Scope of subject matter: 


Machinery A full and detailed description of the 
world's new plastics fabricating and processing 
equipment 

World trends Surveying the design of fabricating 
equipment in specialised fields 

Ancillary equipment Regular descriptions of 
smaller new processing equipment and 
ancillary equipment 

Moulds and dies Descriptions of moulds and dies 
technically important for design or method of 
manufacture 

Materials handling Discussions of layout, 
materials handling and work flow, in fabricating 
and processing shops 

Manufacture Frequent detailed descriptions of 
the manufacture of processing equipment 
components 

Theory Engineering theory and principles 
analysed by leading plastics authorities 

News Of the plastics engineering field, 
personalia, up-to-date information on design 
changes and advances 
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this order 


TODAY 
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Dorset House Stamford Street London SE1 England 
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International Plastics Engineering 
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saving cost of 1 year) SS —_- CJ 





If you already subscribe to British Plastics, Interna- 
tional Plastics Engineering will cost you only 
£180 

= 
422% 6 L. 


1 year (12 issues) 
3 years (36 issues) 
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definitely out of the mold area be- 
tween the platens before the next 
cycle starts. In addition, so that 
parts need not be manually cleared, 
molds are mounted on vertical 
platens moving horizontally, caus- 
ing the moldings to fall free of the 
machine after ejection. This also 
allows the use of a conveyor belt 
under the press to transport parts 
to a packing station or other opera- 
tions automatically. 


Estimating cycle time 

It is possible to accurately esti- 
mate cycle times involved in the 
molding of expandable styrene. 
This was not as important in man- 
ual molding operations, since the 
molding rate was primarily depend- 
ent on the operator rather than on 
the molding machinery. Because of 
the human element that is involved, 
cycles could vary widely and it 
made little sense to spend time in 
making accurate estimates of ma- 
chine cycle time. 

However, in automatic molding, 
the production rate of the process 
is no longer dependent on the op- 
erator; and it is important from the 
standpoint of quoting on jobs to be 
able to estimate foam molding 
cycles with accuracy. Table II pre- 
sents typical cycle times as a func- 
tion of part thickness and can be 
used for general estimating. Actual 
cycles thus will vary with the part 
and mold design involved. Some 
understanding of the molding prob- 
lems is necessary and will be help- 
ful in using the table. 

As can be seen from the table, 
there are three major factors which 
determine the foam molding cycle. 
These are 1) the time it takes to 
fill the mold cavity, 2) the time it 
takes to inject the steam for ex- 
pansion, and 3) the time it takes 
to cool the product and remove it 
from the cavity. 

Filling time. Filling time will de- 
pend on the volume of pre-ex- 
panded beads which must be loaded 
into the cavity and the rate at which 
the material can flow into the cavity. 
This in itself sounds very simple but 
in fact it is not so, as the material 
is not pushed into the mold cavity, 
but pulled in by a continuous flow 
of air in the filler pipe which passes 
through the cavity and out of the 
cracked mold. With the type of 
filling device described and all 
other conditions constant, it has 
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MOSINEE, WISCONSIN 


JC wir paver 


Laminating and 
Coating Papers 


Developed to your require- 
ments for performance un- 
der conditions of moisture, 
mold, fire, low tempera- 
tures, etc. 


Ideal for laminating with foil, 
glassines, films, etc. . . . for 
coating with waxes, plastics, 
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Uniformly hard, sound rolls 
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GUNVERTERS 
GHUILE FOR 


Highest Quality 
Lowest Prices 
Quickest Delivery 


Laminating, printing and 
embossing rollers by 
CONSOLIDATED ENGRAVERS 


@ Engraved by master craftsmen 


@ Copper and chrome plated in our 
own plant 


Complete facilities with the latest 


equipment 


Request further information and a sales 
engineer's visit at your convenience. 


APPLICATOR ROLLERS + EMBOSSING ROLLERS - ROTOGRAVURE 
CYLINDERS + TEXTILE PRINTING ROLLERS 


CONSOLIDATED 
ENGRAVERS 


division of AMERICAN-MARIETTA CO. 
311 East 12th Street Charlotte, N. C. 


because COLOR IS A FACTOR 


Temperature is vitally important in plastic 

molding. Proper melting temperature as- 

sures not only true colors, but accuracy of 

form and maximum strength as well. The 

C ambridge Mold Pyrometer offers a quick, 
simple and accurate means of a 
ing mold cavities temperatures. It is 
a rugged instrument built for plant 
use . . . SO easy to use that molders 
will use it, 
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CAMBRIDGE INSTRUMENT CO., INC. 
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Purpose Instruments 
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DIES & 
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in berrylium copper and steel 


Our cast dies and molds feature: @ longer life than cut dies 
® complex parting lines are easy to produce @ less deforma 
tion in heat treatment @ exceptional reproduction of detail 
® only polishing necessary (often dies can be used as cast) 
e shortest delivery time @ greater economy @ replacement 
parts available immediately © prompt, personalized service 
Hobs cast in tool steel 


Contact us for full information! 


AA DVANCED CASTING CoRP. 


243 Java St. + Brooklyn, N. Y. - EV 3-8686 
Sub. of: Zenith Precision Casting Co., Inc., 130 W. 46th St. N.Y. 
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been found that a cavity for a part 
with a heavy wall and an easy flow 
pattern will fill in half the time 
required for a part of equivalent 
volume but which has thin walls 
and a more complex geometrical 
shape. Thus in calculating fill time, 
both the volume of the part and its 
geometrical complexity will have to 
be taken into account. Fig. 6, p. 
112, presents data on filling times 
that are measured on a typical foam 
mold. 

Density of the pre-expanded 
beads will also affect the filling 
time. Fig. 6 shows how filling time 
varies with density and the air pres- 
sure used in the filling device. It is 
not possible to discuss all the de- 
tails and the relationship of all the 
variables affecting mold filling time 
in this article, but the data pre- 
sented will give the reader some 
idea of the feasibility of calculating 
filling cycle for any product irre- 
spective of size, density, etc., if all 
the data is available. 

Weld or expansion time. The 
data presented in Table II give 
some idea of the variation in weld 
time with part thickness. Again, the 
complexity of the mold, the foam 
density required, and other factors 
relative to the design of the prod- 
uct will have to be considered be- 
fore an accurate prediction of the 
weld time can be made. However, 
the maximum and minimum times 
which might be expected for parts 
with the wall thicknesses shown are 
given in Table II. For the purpose 
of estimating costs, the longest time 
is taken and unless the design of 
the mold is not well planned, it 
should be possible to complete the 
expansion of the foam within the 
time shown. It is important to note 
that the quality (moisture content) 
of the steam can markedly affect 
the curing time of polystyrene 
foam. Tables showing the quality 
of steam at various pressures and 
temperatures are readily available 
in various engineering handbooks 
and it is not feasible to include 
them in this study. 

Cooling time. In cooling, the de- 
sign of the mold is often of greater 
importance than it is to the proper 
fill and expansion of the foam it- 
self. Except in very thin wall items, 
the cooling time often exceeds the 
sum of both the filling and weld 
times taken together. 

Basically, the mold should be so 
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designed as to provide each surface 
of the cavity to be cooled with an 
adequate supply of cooling water. 
The water should pass over these 
sections in an inundating fashion, 
covering them completely. This pro- 
vision for adequate cooling refers 
also to such sections as the bottom 
of the mold. Do not depend on 
conduction through the mold from 
one section to another. This is a 
slow process which takes precious 
cycle time. : 

Another important factor is the 
temperature of the cooling water 
entering the mold. The most satis- 
factory temperature is sufficiently 
low to cool the product fairly fast 
and yet not so low as to cause 
shock cooling of the foam molding 
itself. For most applications this 
temperature is about 55° F. To as- 
sure adequate circulation of this 
water through the molds a water 
pressure of approximately 80 p.s.i. 
is required. 

The unavailability of either the 
proper temperature water or of suf- 
ficient water pressure may result in 
poor molding efficiency when using 
an automatic molding press similar 
to the one that is mentioned early 
in this article. 

Typical cooling times used in 
automatic foam molding for items 
of various wall thicknesses are 
shown in Table II. 


Conclusion 

With the development of auto- 
matic equipment for the molding 
of expandable polystyrene foams, 
it is expected that the economies 
which result from automation will 
allow the foam molder to compete 
on a broader basis with other plas- 
tic molding processes for new ap- 
plications. At present, the initial 
cost of automatic foam molding 
equipment is relatively high. A suit- 
able press for this type of opera- 
tion costs about $40,000. With all 
the required accessories to run a 
completely automated line, the total 
cost of such a line runs about 
$45,000 exclusive of tooling. How- 
ever when one considers the in- 
creased speed of operation and the 
ability to handle long run jobs, the 
initial cost of the equipment can 
be quickly amortized and unit piece 
costs are entirely in line. It is ex- 
pected that automated foam mold- 
ing will quickly find a variety of 
applications.—End 
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Extruder design 


(From pp. 114-120) 
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clutch at low speeds. The overall 
speed range is primarily 17:1. 

Variable-speed drives must be 
selected with care in order to avoid 
overstressing reducer gears or ex- 
truder feed screws. Constant torque 
units should be matched with 
allowable torsional loads at top 
speeds (Point A in Fig. 4) and at 
maximum horsepower. Constant 
horsepower units should be selected 
on the basis of the maximum 
torque which can be delivered, con- 
sistent with the extruder’s require- 
ments. The best reference point is 
usually the base motor speed (Point 
B on Fig. 4), which frequently 
occurs in the middle third of the 
speed range. 

Belt-connected drives should also 
be analyzed with the torque-horse- 
power characteristics in mind. It is 
equally important to select belts on 
the basis of the maximum torque 
which is to be delivered (Point B or 
Point A in Fig. 4.) 


Heater system 


Through the years, designers 
have moved in many directions in 
the design of electrical heating sys- 
tems for extruders. Among the first 
heater designs, were the thinly 
sheathed, flat strip heaters which 
were preformed to fit the barrel and 
then clamped into position on the 
outside of the cylinder. Careful in- 
stallation and reasonable, periodic 
attention to keeping the heaters 
tight on the cylinder, resulted in 
what has been considered accept- 
able life and performance. How- 
ever, reliability of these heaters has 
not been entirely satisfactory and 
some units have been susceptible to 
failure after a moderate life span. 

More recently, tubular- or rod- 
type heaters have been used. These 
are cast into aluminum blocks 
which jacket the extruder barrel 
and have come to be identified as 
“cast-in aluminum heaters.” The 
thermal conductivity of the alumi- 
num diffuses the heat from the 
tubular heaters embedded in it and 
provides more even heating of the 
extrusion cylinder than was pos- 
sible with the strip type heaters. 
These heaters have served effec- 
tively in recent years and have 
demonstrated long service life and 
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a remarkable degree of durability 
against mechanical abuse. 

In the past few years, induction 
heating has also been seriously con- 
sidered for use on extruders. This 
method of heating, which has 
found enthusiastic followers in the 
metal heat-treating industry, is now 
enlisting advocates in the extrusion 
field. Big obstacle to its more wide- 
spread use in the heating of ex- 
truder barrels is its initial cost. If 
the means can be found to incorpo- 
rate induction heating systems on 
extruders at costs competitive with 
cast-in aluminum heaters, it may 
very well become the heating 
method to be used in the future. 
Cast-in aluminum heaters will prob- 
ably be with us for a long time, 
representing as they do the best so- 
lution to the problem of heating 
extruders at a reasonable cost. 


Cooling systems 

Many types of cooling systems 
are currently in use on extruder 
cylinders. One of the simplest is the 
air cooling system which makes use 
of fans and blowers. Blower cooling 
arrangements are adequate for a 
moderate amount of heat dissipa- 
tion, and are particularly suited for 
automatic cooling control. 

However, when large amounts of 
heat must be dissipated rapidly, 
liquid or vapor cooling systems are 
generally more effective. In prin- 
ciple, a liquid system is effective in 
providing accurate control when 
the flow rate can be precisely regu- 
lated. A good way to control the 
flow precisely is to dilute or restrict 
the liquid flow by introducing a 
pressurized gas or vapor. This pro- 
vides the operator with the ability 
to use either 100% air or water or 
any combination to get the degree 
of cooling desired. 

Most systems being designed to- 
day aim at cooling controls that do 
not “shock” cool the extruder. Gen- 
erally, there is a trend to operate 
extruders adiabatically, and cooling 
is used just to the extent of keeping 
excess heat generated in the work- 
ing of the material by the screw 
from running away and causing er- 
ratic operation of the extruder. 


Other machine components 
With all the various types of 
feed an extruder may be called 
upon to handle (film, chopped 
sheet, dry blend powders, pellets, 
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DOINGS AND FINDINGS 


POLYPROPYLENE PRIMER 


Stereoregular . . . stereoblock . . . amor- 


phous ... smectic . . . Hectic? 


Stereoregular polypropylene, with neatly 
spiraling polymer chains, is basically 
what you get in commercial polypropy!- 
ene plastic. The molecules can spiral 
either clockwise or counterclockwise (d 
or | configurations), but to the best of 
our knowledge one configuration is as 
good as the other. What is important is 
that the molecular corkscrews be regular 
so that one can snuggle closely to an- 
other. This arrangement results in high 
crystallinity and gives the plastic great 
stiffness and hardness. 

Under certain conditions, stereoregular 
molecules may pass through what ap- 
pears to be a state of low-order crystal- 
linity sometimes referred to as smectic. It 
is a highly unstable state, easily elimi- 
nated by a little heat. Although fascinat- 
ing to the polymer chemist, smectic poly- 
propylene means little to the processor. 

Commercial production of stereoregu- 
lar polypropylene also produces minimal 
amounts of amorphous and stereoblock 
polypropylene. Amorphous molecules — 
unlike stereoregular — twist and turn 
erratically, making tight packing (good 
crystal formation) impossible. Stereo- 
block molecules, having alternate sec- 
tions of clockwise and counterclockwise 
spirals, are intermediate between stereo- 
regular and amorphous on the basis of 
crystallinity. 

The true expert knows, however, that 
there’s more to good polypropylene than 
elegant molecules. There's also the mat- 
ter of special characteristics. The low 
ash content of Tenite Polypropylene, for 
instance, means low impurities and, con- 
sequently, good color. Since antioxidants 
added to the plastic are free of the de- 
grading effects of ash, Tenite Polypro- 
pylene offers a high resistance to 
thermal breakdown. And for electrical 
applications, low-ash Tenite Polypropyl- 
ene offers a low dissipation factor. 

Word is getting around (it's true, too) 
that Tenite Polypropylene is an easy-to- 


mold plastic. Don’t ask us why because 
we haven't the answer ourselves—just 
try it and we think you will be pleasantly 
surprised, particularly if you have an 
intricate or multiple-cavity mold. 


THE UBIQUITOUS RESTRICTION 

Injection molders have found that the 
naturally glossy finish of acetate, 
butyrate, and propionate plastic parts 
can be brought up to a truly mirror-like 
finish by dipping or spraying them with 
a solution of butyl acetate and acetone. 
These gentlemen have also found, how- 
ever, that if a molded part has internal 
stresses, the solvent polish may act as 
a releasing agent and craze the surface. 

The problem of internal stresses is 
easy to solve. A simple venturi plate— 
so useful for dispersing color when mold- 
ing polyethylene —effectively minimizes 
that possibility in cellulosic parts. This 
orifice fits right behind the nozzle of the 
injection molding machine. 


CYLINDER j 
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It has an opening 30 to 40 mils in 
diameter and a land of 30 mils. A land 
greater than 30 mils should be avoided 
since it might cause excessive pressure 
drop. 

By restricting flow, the venturi plate 
allows cellulosic plastics to be injected 
at a higher melt temperature without 
stuffing the mold. The increase in melt 
temperature amounts to about 50°F.; 
this takes no account of additional heat 
due to friction at the plate. Besides per- 
mitting injection of a hotter melt, the 
plate also thoroughly mixes the melt. All 
these factors contribute to tough, attrac- 
tive, and stress-free cellulosic plastic 
parts. 

Our development laboratories are con- 
stantly working on better techniques for 
processing Tenite Polyethylene, Tenite 
Polypropylene, Tenite Butyrate, Tenite 
Acetate, and Tenite Propionate. For in- 
formation or technical assistance, just 
contact your nearest Tenite representa- 
tive or EASTMAN CHEMICAL PRODUCTS, 
Inc., Plastics Division, Kincsport, TENN. 
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WITH 
BIPEL! 


If you use Bipel equipment you're a 
leading molder .. . or on the way 
up. Bipel molders are not leaders 
because they chose Bipel. They 
chose Bipel because they are 
leaders . . . first to specify the 
finest system of hydraulic molding 
... first to demand the utmost in 
operating economy and production 
output. Why not write today for 
full information. 
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HORIZONTAL HYDRAULIC PREFORMERS 


BIPEL Preformers are available in four 
models, with variable pressure ranges from 
13 to 155 tons (2000 to 600 strokes per 
hour). Preforms up to 6 Ibs. may be pro 
duced, handling a ton of material per hour 
Up to 21,000 small preforms per hour are 
possible with multi-punch models 


COMPRESSION-TRANSFER PRESSES 
BIPEL Presses offer 8 variable pressure 
ranges from 10 to 660 tons individual 
or multiple installations with central drive 
systems . fully of semi-automatic, or 
manual controls. New fully automatic units 
are available up to 20, 70, 170 or 225 tons 
pressure . . . require no more floor space 
than standard press with operator 








etc.) it has been found that a rec- 
tangular feed throat positioned 
tangentially with respect to the feed 
section of the screw is the most 
effective and convenient. Also de- 
sirable in feed throat designs is a 
generously sized opening which will 
permit the incorporation of gland 
type seals for hot melt feeds and 
help to minimize bridging of mate- 
rial in the throat. 

In addition to concern with 
the strictly functional components 
of an extruder, designers are also 
giving attention to the over-all ap- 
pearance and design. Sometimes 
both considerations coincide. 

For example, when hopper de- 
sign was considered at Waldron- 
Hartig, the industrial designer sug- 
gested that the hopper be made 
with a rectangular cross-section 
rather than with an exactly square 
cross-section, which was then cur- 
rent. When the rectangular design 
idea was considered in detail it was 
found that not only was the appear- 
ance of the hopper improved, but 
its capacity increased as well. 

Another engineering plus arising 
out of efforts to improve the ap- 
pearance of the machine resulted 
from the suggestion that the con- 
trols be centralized to facilitate the 
operation of the extruder. Carrying 
the idea a step further, a centralized 
control unit was developed that 
could be mounted either on the 
major control unit or on the ex- 
truder. This led to an increased 
flexibility in locating the equipment 
in the shop. (See Fig 5, p. 120). 

Finally, a reconsideration of the 
shape and layout of extruder parts 
within the unit has led to the re- 
design of the extruder base, which 
in addition to making it easier to 
build the extruder has also resulted 
in a more sturdy foundation. 

It is safe to say that with increas- 
ing competition among extruder 
manufacturers and with the need to 
meet ever changing problems, there 
will be a constant effort to improve 
extruder designs further. Ever in- 
creasing demands from the ex- 
truders are certain to assure this in 
the coming years. Although the 
simplicity of an extruder may lead 
one to the cynical assumption that 
extruder design has little further to 
advance, the improvements that 
have evolved in recent years refute 
this and indicate that there is much 
yet to come.—End 
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Class of ’61: M.A....B.A. ...and F.A., too! 
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per dollar.” Write for our free booklet, ‘How Tungsten Is Used In 
Vacuum Metallizing.” Technical help? Sure, and it’s free at General 
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Shrinkage of polyesters 


(From pp. 123-132) 


application of pressure tends to 
eliminate this problem. The pres- 
ence of uniformly distributed fill- 
ers tends to reduce this tendency 
towards forming shrinkage pools. 

Fiber exposure, fiber prominence, 
external fiber blush. Exposure or 
prominence of fibers on the surface 
of the cured piece is caused mainly 
by the great difference in the linear 
expansion coefficients, i.e., by ther- 
mal shrinkage between the glass 
and the resin. While the “E” type 
glass has a linear coefficient of ex- 
pansion of 2.8 x 10° per °F., that 
of polyester resins is 50 to 60 X 
10° per °F. (19). On release from 
the mold, the surface resin, since 
it cools at a faster rate than the 
inner portions, has approximately a 
10 to 20 times greater thermal 
shrinkage than the glass fibers. This 
shrinkage causes the resin to re- 
cede into the surface leaving the 
glass fibers completely exposed or 
covered with only a thin layer of 
resin. The thinner the protecting 
skin of resin on the glass fiber, the 
more easily will the glass be ex- 
posed to the action of weathering, 
erosion, postbaking, and degrada- 
tion. Also, much greater stresses 
are built up in the resin-glass inter- 
face of the surface layer. If the 
piece is not sufficiently cured while 
under pressure, the fiber exposure 
will become more pronounced due 
to certain factors, such as con- 
tinuing chemical shrinkage, the 
presence of residual monomers 
which have a high vapor pressure 
at the existing molding tempera- 
tures, and incomplete reinforcing 
bonds between the resin and the 
glass. Postbaking of undercured 
pieces will further the tendency of 
the resin in the surface to recede 
from the glass fiber, due to the 
additional chemical shrinkage, repe- 
tition of thermal shrinkage, and the 
aforementioned causes. 

Weathering also contributes to 
fiber exposure. Solar radiation, 
both ultra-violet and _ infra-red, 
promotes the continuance of cross- 
linking in the glass-reinforced poly- 
ester. This effect becomes visible 
by the exposure of the glass fibers 
at the surface of the piece, yellow- 
ing, internal fiber blush, and in ex- 
treme cases crazing. The resin layer 
covering the glass fibers at the sur- 
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spectral radiation distribution very 
close to that of sunlight is now avail- 
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face is very thin. 
such as occurs by the action of 
ultra-violet and heat, causes the 
resin layer to shrink away from the 
fibers. A very small amount of 
shrinkage is sufficient to cause the 
fibers to be exposed. Fiber exposure 
can also be caused by friction, ero- 
sion, hydrolysis, 
of the resin. 
There are several methods to re- 
duce or prevent the exposure of 
glass fibers in the surface. The ap- 
plication of sufficiently thick gel 
coats has been recommended (20), 
the fiber pattern decreasing with 
increasing gel-coat thickness. An- 
other method used by some manu- 
facturers is to apply a resin layer 
on the release sheet and cause it to 
gel before bringing it in contact 
with the wet lay-up. Also, by coat- 
ing the mold with an even coat of 
resin and allowing it to set before 
proceeding with the molding, a 
smooth surface can be produced. 
When the piece is made more re- 
sistant to fiber exposure by applying 
a coat of resin, it is important that 
this coat is of even thickness but 
not too thick. Uneven coat thick- 
ness makes the construction of the 
piece unbalanced and this can lead 
to warpage (21). Too thick a coat- 
ing may cause cracking, due to the 
difference in shrinkage between the 
coat and underlying base material. 
Addition of fillers to such coating 
resins is recommended where pos- 
sible, since they reduce the afore- 
mentioned shrinkage differences 
and they also are found to greatly 
improve the resistance of the sur- 
face to fiber exposure. Also, the 
application of a crinkle finish tends 
to improve the resistance to fiber 
exposure. It may be expected that 
modifications in the polyester resin 
will, in the near future, greatly im- 
prove this fiber exposure deficiency. 
Flexural strength. Smith 
Carson (14) reported 
flexural strength of 
usually increases with shrinkage 
(Table VII, p. 131). These authors 
conclude “that the increase in lami- 
nate strength with resin shrinkage 
would tend to support the theory 
that a frictional attachment beween 
resin and fiber is largely responsible 
for laminate strength, since the 
frictional force is proportional to 
the product of resin shrinkage (in- 
duced by both polymerization and 
thermal changes) and modulus of 
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elasticity. Thus, for best laminate 
properties, polymerization shrink- 
age should be as high as possible 
without being great enough to 
cause internal stresses in the resin 
which would lead to cracking.” 
Direct data showing the rela- 
tionship between flexural strength 
and cast resin is not available. 
But it has been shown that the 
flexural strength of cast resins de- 
pends on both the mole percent 
of maleic anhydride and the weight 
percent of styrene (Tible VIII, p. 
132). Wood (13) also published 
data showing that the flexural 
strength of castings is related to the 
ratio of moles of styrene to moles 
of maleic plus fumaric anhydride 
In Table VIII, the flexural strength 
increases up to about 40 mole % 
of maleic anhydride (and/or fu- 
maric acid). Best results appear to 
be obtained with a resin containing 
about 40% (molar) of maleic an- 
hydride (and/or fumaric acid) and 
20% (wt.) of styrene. Thus, the 
flexural strength in laminates is 
highest when the shrinkage is high, 
but in castings the strength proper- 
ties appear to decrease after a 
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maximum is reached. Of course, it 
is possible that the strength of the 
laminates may also pass a makxi- 
mum in a region not as yet ex- 


lower is the pressure between the 
glass and resin at room tempera- 
ture since the difference in thermal 
expansion coefficients is largely re- 


plored. The relationship between 
shrinkage and percent polymer and 
monomer unsaturation has been 
shown earlier (Table VII). 

There are other determinants 
affecting flexural strength, such as 
glass content, directionality of test, 
fiber finish, type of monomer, filler 
content, molding conditions, and 
the chemical structure of the poly- 
mer backbone. These are beyond 
the subject of this paper. 

Internal stresses. The glass-rein- 
forced polyester resin system is 
ideally suited to build up internal 
stresses. In general, the higher the 
shrinkage of the resin the greater 
the tendency to create internal 
stresses. As Chambers and Mc- 
Garry (22) have pointed out “ap- 
preciable stresses are created when 
liquid resins are cast and cured 
around glass elements. The param- 
eter most influential on the stress 
magnitude is the temperature cycle 
experienced during polymerization; 
the lower the exothermic peak, the 


sponsible for the creation of pres- 
sure.” According to these investi- 
gators, such residual pressure may 
be in the order of 500 to 2000 p.s.i. 
at room temperature. 

The thermal shrinkage of the 
resin is 10 to 20 times greater than 
that of the glass. Chambers and 
McGarry indicated that the chemi- 
cal shrinkage may not be an im- 
portant parameter in the creation 
of the pressure between resin and 
glass. This internal stress created 
mainly by the high thermal shrink- 
age of the resin against the glass 
may very well explain the great “re- 
inforcement” encountered in the 
glass-reinforced polyester. Smith 
and Carson (14) had also explained 
this reinforcement as caused by 
both chemical and thermal shrink- 
age, using the term “frictional at- 
tachment.” 

Although this creation of stress 
as caused by shrinkage in the 
vicinity of glass fibers promotes 
quality, there are other stresses 
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created in the cured system that 
are detrimental. Thus, uneven dis- 
tribution of glass in the resin causes 
uneven shrinkage, which may lead 
to deficiencies such as crazing, in- 
ternal fiber blush, formation of 
shrinkage pools, and waviness of 
the surface. Also, if the ratio of res- 
in to glass is too great, say 85:15, 
such defects may also be produced. 
Further, uneven thickness of the 
piece tends to cause uneven shrink- 
age, which may result in warpage. 
In extreme cases the increased 
exotherm in these thicker areas and 
the consequent excessive shrinkage 
may also produce cracking and in- 
ternal fiber blush. The correlation 
between exotherm peak tempera- 
ture and wall thickness of the piece 
is shown in Table IX, p. 132. In- 
ternal stresses can also be produced 
in thin panels if the gel coat ex- 
hibits substantially different shrink- 
age properties than those of the 
underlying polyester. 

Another cause for the formation 
of internal stresses is found when 
the piece is cooled too quickly. The 
shrinkage increases with the rate of 
cooling. If this rate is too high, a 


surface film of higher density may 
result while the inner piece may be 
lower in density. In general, in- 
ternal stresses are higher the greater 
the rates of reaction and the less 
uniform the construction. 

Light transmission. Apart from 
the factors of refractive index, 
color, glass fiber finishes and 
binders, plasticizers, fillers, etc., the 
light transmission of  glass-rein- 
forced polyester panels is influenced 
by the shrinkage of the resin (23). 
Thermal shrinkage plays an espe- 
cially important role. Generally 
speaking, the smaller the difference 
in the thermal expansion (shrink- 
age) coefficient between the glass 
and the cured resin, the higher the 
light transmission (17). Water in 
the filler or glass fiber also increases 
the coefficient of thermal expansion 
and thus the shrinkage. This applies 
particularly when the curing tem- 
perature exceeds the boiling point 
of water under the given pressure 
conditions. The influence of the 
relative humidity of the air on the 
percent light transmission is shown 
in Table X, p. 132. 

Light 


transmission decreases 


rapidly when the cure temperature 
exceeds the boiling point of water. 
This is ascribed to the occurrence 
of “microporosity,” caused by the 
evaporation of the water in the sys- 
tem. Figure 7, p. 132, demonstrates 
the relationship between light trans- 
mission and microporosity (17). 
The decrease of light transmis- 
sion with press temperature has 
been recently demonstrated by 
Smith and Carson (14). Excessive 
shrinkage may result in voids and 
internal fiber blush, which also 
greatly reduce light transmission. 
Warpage. Warpage is caused by 
nonuniform shrinkage. It takes 
place in the following forms (19): 
bowing of box shapes, springing 
forward (i.e., closing inward) of 
angle shapes, diagonal torsional dis- 
tortions of flat areas, and “oil 
canning” of flat areas. Methods to 
counteract this phenomenon have 
been described by Sonneborn (19). 
They consist essentially of reduc- 
tion of shrinkage, balanced lay-up 
of the reinforced systems, and cor- 
rect mold design. Nonuniform dis- 
tribution will tend to warp con- 
structions towards the (To page 201) 
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resin-rich side. Also, low-tempera- 
ture cure and slow, uniform cooling 
are found to be helpful. 

Water resistance. In addition to 
the quality of the resin, type of 
glass finish and type of glass used, 
water resistance can also be in- 
fluenced by shrinkage. In general, 
reduced shrinkage increases the 
water resistance (19) or, con- 
versely, increased shrinkage in- 
creases the water absorption. It has 
recently been shown (14) that the 
water absorption is increased with 
increasing press temperature. This 
is believed to be due to the greater 
shrinkage occurring at higher tem- 
peratures. If excessive shrinkage 
causes cracking, formation of voids 
and internal fiber blush, water ab- 
sorption proceeds with relative ease. 

One major effect of internal fiber 
blush is that the resin shrinks away 
from the glass fibers, thus creating 
fine cracks in the resin-glass inter- 
face. This causes the water resist- 
ance to decrease rapidly. In order 
to eliminate this tendency of the 
resin to shrink away from the glass, 
it has been found possible to shrink 
the resin onto the glass fiber by 
starting the polymerization on the 
glass surface. This can be accom- 
plished when the glass fibers are 
treated with a peroxide prior to 
resin impregnation (17). 

Waviness of the surface. This 
phenomenon is generally observed 
in moldings that have been cured 
at low pressure or under no pres- 
sure at all. The resin has a greater 
tendency to shrink away from the 
surface into the piece, while the 
fiber remains on the surface. This 
becomes more apparent the less 
dense the fiber structure in the sur- 
face. This effect can therefore be 
reduced by using a finely-knit sur- 
facing mat. Also, slow-cure tends 
to improve this condition. Slight 
pressure in the order of several 
p.s.i. usually helps to eliminate 
waviness. Any reduction in shrink- 
age, i.e., by the use of fillers, a 
low shrinkage resin, etc., will also 
reduce this phenomenon. 


Conclusions 


Evidently, the cured glass-rein- 
forced polyester system contains a 
multitude of sources for the crea- 
tion of stresses largely due to dif- 
ferences in local shrinkages. The 
main cause for the build. up of 
stresses is nonuniformity, e.g., non- 
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uniformity in the glass distribution, 
in the ratio of resin to glass, in the 
rates of reaction, in the rates of 
heating and cooling (as caused by Ss O O N E R O R LATE R 
the differences in thermal conduc- 
tivity between the mold, the glass 


fibers, the resin, and the fillers), in P V # PI PE 
local pressures inside the cured 


piece, and non-uniformity of ther- 


mal shrinkage on cooling of the PRODUC 13 RS 
piece because the outer skin cools 
much more quickly than the inte- 
rior part. Consequently, it appears 
that substantial quality improve- WI LL N i i 3 D 
ments may be expected when an 
increase is made in the degree of 
uniformity of material distribution, 
rates of reaction, and rates of heat- 
ing and cooling. In view of the low 
thermal conductivity of the resin, 
the overall cycle usually must be 
as long as is possible 

Not all internal stresses are detri- 
mental. There is considerable evi- 
dence that during the curing proc- 
ess high pressures, of the order of 
500 to 2000 p.s.i., are built up in 
the resin-fiber interfaces. This effect 
is due to the shrinkage of the resin 
around the glass. It explains the 
greatly enhanced strength proper- 
ties of the glass-reinforced system 
when compared with cast pieces 
that do not contain glass. This and 
other effects, such as the fast de- 
crease in laminate strength in pieces 
in which voids are formed in the 
resin-glass interfaces, make it likely 
that the reinforcing bond between 
the resin and the glass is in a large 
part due to the shrinkage of the 
resin around the glass. Of course, 
the glass-resin bond of the cooled 
piece is also determined by other 
factors, such as the type of glass 
finish, the type of bonding resin, ; 
the quality of glass, etc. Apparently Thermatic® Series extruders have enough cooling 
both chemical and thermal shrink- aes acl eat 
age play a major role in the for- (A) High heat application at the feed section heat 


mation of the “reinforcing bonds.” zone for fast melt and low horsepower consumption 
.. With 
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In spite of the large amount of 
valuable data published so far, (B) Ample cooling along the barrel to prevent scorch- 
more knowledge of the quantitative ing while holding precise stock temperature... and 
relationships involved is needed. (C) Higher head pressure with stable stock tempera- 


ture provides thorough mixing and higher quality pipe. 
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tremely high temperatures 
accurately and safely. Heat 
transfer fluids are circulated : : 
at low pressure! Electric im- plastics materials and 


f ’ machinery is a ready 
mersion heater of 12 KW ia 


; Pr |. 2 Sterico field engi- Ls, of reference handbook of the 
capacity, and 10 G.P.M. cir- \> neers and engineer- ‘+ 10% latest technical data charts 
culating pump, are standard { 


ing staff are avail- Steed ‘and machinery specifications 
However, heaters of 18 KW} able to help solve Gt?) : > a0. reprinted from the 196! 
and 24 KW, and 18 G.P.M. your temperature Modern Plastics Encyclopedia 
circulating pumps are op- / \ control problems. . Oe ">>; Issue! Plus two wall-sized 
Write us today. |! . (45”x28”) plastics properties 
charts on thermoplastics and 


READY NOW! This 
cost-savings guide to 


STERLCO 


. at your service! 


tional. Provisions for cooling 


also available. 
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Leaders in 7 te * 
cc" > QICTING Inc 
control Py 
since 1916 -~" e 
si 5206 W. Clinton Ave., Milw. 23, Wis. 


Industrial Control Division 





thermosets. 

Durable plastic binding 
$2.00 each. Bulk rates on re 
quest. Send check or money 
order to Industrial Maga 
zine Service (an affiliate of 
Breskin Publications). 
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575 Madison Avenue 


New York 22, N.Y. 
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TRAYS Sa™ 


...all made of 


MOLDED 
FIBER 
GLASS 


From large to small, simple to 
intricate, complete unit or 
component... the permanent, 
economical, corrosion-proof, 


lightweight material is MFG*. 


Slashes tooling time in half; 
cuts weight by 40%, greatly 
lengthens product life —MFG* 
resists rust, corrosion, impact, 
weather and wear. Molded-in 


color requires no painting. 


Secret is matched-metal-die 
molding which produces strong, 
uniform, dependable units. Ask 
for full information. Please 
send drawings for quotation. 


*MFG is the trade mark 
of MOLDED FIBER GLASS CO 


MOLDED 
FIBER 
GLASS 
COMPANY 


4413 Benefit Ave. * Ashtabula, Ohio 
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DIFFERERH I? 


>+ ) e that these « ¢ 


Nacromer ae 
MURANO 


SYNTHETIC PEARL IN COLORS 


Both of these materials will comple- 
ment your product designs with luster 
effects and a depth of color impossible 
to achieve with conventional dyes or 
pigments. With Murano, for example, you 
can obtain a multiple color play which 
verges on the iridescent. They can be 
incorporated into plastics or used as a 
coating on almost any material. 

Tell us the material you work with and 
we will gladly send you literature and 
samples. 


THE MEARL 
CORPORATION 


world's leading producers 
of pearl essence 


41 EAST 42nd STREET 








i NEW YORK 17, NEW YORK 
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| Section 9 (1952).—End 








WEIGHT-BEARING WAYS -—The Ingersoll Milling Machine Company, one of the largest builders of specially 


designed machine tools 


are particularly well known for their milling and boring machines. These machines are built in a 


range of sizes up to mammoth proportions. The phenolic laminated plastic ways shown above are used at the bottom of 
machine tables to prevent scoring of metal-bearing surfaces under their heavy loads. The plastic ways also reduce fitting 
time. Some of these machines have a capacity for carrying upwards of two hundred tons on the table in addition to the 
weight of the table. The laminated plastic ways were supplied by the Panelvte Division of St. Regis Paper Company and 
made with Mount Vernon Duck 


This is another example of how fabrics made by Mount Vernon Mills, Inc 
America 


fabric 


and the industries they serve, are serving 
Mount Vernon engineers and its laboratory facilities are available to help vou in the development of any new 
in the application of those already available 


UNIFORMITY @ 
Makes The we § ount \/ernon ills, ine. 
Big Difference ® 


A LEADER IN INDUSTRIAL TEXTILES 


Main Office and Foreign Division: 40 Worth Street, New York, N.Y 


Branch Offices: Chicago + Atlanta + Baltimore * Boston + Los Angeles 
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Thermoset plastics 
(From pp. 134-147) 


doubled every 10°C. and the rate- 
time curves were either straight 
lines or showed a gradually in- 
creasing curvature convex to the 
time axis. These latter rate curves 
were calculated from the volatiliza- 
tion-time curves; either the maxi- 
mum rates or the initial rates 
obtained by extrapolating the rate 
curves to zero time were used in 
calculating the activation energies 
by means of the Arrhenius equa- 
tion. In the case of the polyester, 
such a procedure could not be fol- 
lowed because the curves are ir- 
regular in shape (Fig. 4, p. 145) 
and are irregularly spaced. The 
method used for the polyester con- 
sisted in calculating rates for vari- 
ous temperatures at points where 
two or more time-volatilization 
curves are intersected by the same 
horizontal lines, corresponding to 
various percentages of volatiliza- 
tion, in the range of 18 to 26 per- 
cent. The results of these calcula- 
tions and other pertinent data are 
shown in Table VII, p. 145. The 
activation energies calculated on 
the basis of the data given in this 
table appear to increase from 36 
kcal./mole at 18% volatilization to 
58 kcal./mole at 26% volatiliza- 
tion. These values were obtained 
from the slopes of the straight lines 
in Fig. 5, p. 147 

Epoxy. The percentages of vola- 
tilization of the epoxy resin meas- 
ured with the spring balance are 
plotted as a function of time in 
Fig. 6, p. 147. The rates of thermal 
degradation as a function of per- 
centage volatilization are shown in 
Fig. 7, p. 147. The pertinent experi- 
mental details are given in Table 
VII. By extrapolating the linear 
parts of the rate curves in Fig. 7, 
the apparent initial rates are ob- 
tained. The activation energy for 
the epoxy resin, as calculated by 
means of Arrhenius’ equation on 
the basis of these initial rates, is 
shown by the slope of a straight 
line in Fig. 5 and is equal to 51 
kcal./mole 

Phenolic. Rates of degradation 
for the phenolic resin were meas- 
ured at 355, 380, and 420° C. in 
the tungsten spring balance, and at 
Use of the term activation energy” in con- 
nection with the polyester, epoxy, and phenolic 
that t gee ae BS a r 18 ONIy in a Sense 
terials were well-defined chemically 


kinetic processes were simple. However 
not entirely so, as indicated under ‘*Materials.”’ 
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Miles and miles of foam... 
sail 








Three very useful services are ren- 
dered by Patapar Releasing Parch- 
ment, used as a casting sheet for 
polyurethane foam at the Nopco 
Chemical Company, North Arling- 
ton, New Jersey. 


1]. The parchment, formed into a 
continuous trough, acts as acarrier 
sheet and is later easily removed 
from the foam. 


2. The parchment serves as wrap- 
ping for shipping and handling. 


3. The parchment releases cleanly, 


Protected and Released 


by Patapar’ 


RELEASING PARCHMENT 


quickly, easily ... without marring 
or pitting the foam surface. 


Additional advantages are derived 
from Patapar’s high strength, dense, 
fiber-free surface, and its ability to 
withstand the exothermic reaction 
which takes place in the foam. 


Perhaps Patapar Re- 
leasing Parchment 
can be an aid in your 
process. Send for 
free sample and in- 
formation pack- 
age. 


“Something Special in Papers’’ 


PATERSON PARCHMENTIPAPER CO. 


BRISTOL, PENNSYLVANIA 





INTRODUCING 
The Trueblood Unimatic 
Molding Machine 


Especially Designed and Built for Difficult 
Insert Moldings and Cordset harnesses 
Also 
Universal Mold Shoes Built to Eliminate High 
Tooling Cost with Interchanging Mold Proper Blocks 


ent 


jodie, le @ 
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4008 
at 
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Sample Parts Developed and Run at an 
Unbelievable Price 


Complete Package Arrangements Built 
Tested and Producing Parts Before Final Shipments 


SEND TODAY FOR MORE DETAILED SPECIFICATIONS TO 


UNION TOOL & ENGINEERING COMPANY 


332-336 JONES STREET, DAYTON 10, OHIO 
OR PHONE BALDWIN 8-7551 





This 40-page brochure — yours without 
obligation — tells what you should know 
about sales opportunities in the ever- 
expanding plastics industry. 


FREE 


1001 


QUESTIONS 
ANSWERED 


.. . about selling to the plastics field! 


HM ERE'S REAL HELP on how to figure your sales 
potential in the plastics field! 

What do you make? What do you sell? What serv- 
ices do you offer? This 40-page bulletin—free for 
the asking—offers the inside story on plastics, one 
of America’s fastest growing industrial markets. 
You'll find up-to-date figures on the consumption 
and production of plastics materials . . 
essing equipment requirements . . 
areas of growth. 


. On proc- 
. on potential 


One section is called WHAT THE PLASTICS 
FIELD BUYS. Another is called HOW TO SELL 
THE MARKET. Yes, this brochure is easily one of 
the most informative and detailed analyses of the 
plastics field that has ever been published! 


Youll find this file-sized, lavishly illustrated bro- 
chure will make a valuable addition to your busi- 
ness library. It may well point the way to increased 
sales for the industrial products or services that 
your firm supplies. Write, on your business letter- 
head, for your copy today! Research Director, 
Modern Plastics, 575 Madison Ave., New York 


21, N.Y. 
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DELRIN’ 


LEXAN 


ROD AND SLAB 
For Prompt Delivery! 


WRITE FOR COMPLETE LITERATURE 


Dept. MP-2 GRENLOCH, NEW JERSEY 
Distributors from coast to coast foes 
Member of Plastic Pioneers eos 


Established 1932 


FEBRUARY 1961 





331.5° C. with the electronic bal- 
ance. Experimental details and re- 
sults are shown in Fig. 8, p. 147, 
and Table VII. In a manner similar 
to that used for the polyester, rates 
were determined at the intersection 
of the 
with the 7%-loss horizontal line 
Only the 355 and 380° ¢ 
could be paired. The 331.5 and the 
420° ¢ 


cluded with the other two curves, 


time-volatilization curve; 


curves 
curves could not be in- 


as can be seen from Fig. 8. The 
activation energy based on these 
calculations amounted to 18 kcal. 
mole, and is obtained from the 
slope of the straight line in Fig. 5. 
This approximate value for the 
activation energy of phenolic resin 
is unusually low in comparison with 
that of the other polymers of this 
investigation. 

Silicone. This resin degrades very 
slowly, as can be seen from the 
curve in Fig. 3. In order to obtain 
any rate data for this resin, a tem- 
perature of at least 800 to 1000° C. 
would have to be used. Neither rate 
apparatus available could be used 
at temperatures above 500° C. 

Because of the high percentage 


of crosslinking in the polyester, 
epoxy, and phenolic resins and the 
tendency to lose side groups in the 
resin, the thermoset plastics yield 
on pyrolysis a nonvolatile residue. 
Using the amount of this residue 
at any given temperature as a meas- 
ure of thermal stability, the order 
of stability of the four is: silicone 
phenolic > EpOXxy. 
In the case of the silicone, the 
Si-O bonds in the main molecular 
chain have a higher energy value 
than the Si-C bonds in the side 
groups (8), so that the backbone 
remains more or less intact while 
the side groups break off. Judging 
from the fact that in the analysis 
of volatile products from the sili- 
cone (Table V) hydrogen, methane, 
appear in large 
amounts, some of the carbon in the 
side groups becomes dark because 
of the carbonization (see Table I). 
The phenolic resin undoubtedly 
owes its high thermal stability to 
its highly crosslinked nature and to 
the resonance caused by the pres- 
ence of benzene rings in the struc- 
ture. The lower thermal stabilities 
of the polyester and epoxy resins 


> polyester 


and benzene 


are most likely due to lower degrees 
of crosslinking. The polyester, 
epoxy, and phenolic resins yield on 
pyrolysis considerable amounts of 
CO and CO:. The ratio of CO to 
CO: increases with rise in tempera- 
ture of pyrolysis. This agrees with 
the reaction C + CO: £ 2CO, in 
which formation of CO is favored 
at higher temperatures. 
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YOUR ASSURANCE OF THE 


HIGHEST UNIFORM PERFORMANCE 


ORGANIC PEROXIDES 


BENZOYL PEROXIDE 


TERTIARY BUTYL HYDROPEROXIDE 


LAUROYL PEROXIDE 


2, 4 DICHLOROBENZOYL PEROXIDE 
CYCLOHEXANONE PEROXIDE 


METHYL ETHYL KETONE PEROXIDE 


Prompt Shipment from Warehouse Stocks in Principal Cities 


Distributed by 


CHEMICAL DEPARTMENT 
McKESSON & ROBBINS, INC. 
Dept. MP, 155 E. 44th St., New York 17, N. Y. 





° 


Write NOW! A lecal McKesson & Robbins Chemical Department 
pleased 


Manufactured by 


CAD ET CHEMICAL CORP. 


Burt 1, New York 


will be 


representative 
to call and talk over your Organic Peroxide requirements. 
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Announcing the new... 


DAKE AUT©OMOLD 


Dake Automold presses are engineered for fast, dependable, 
economical molding of phenolic, urea, alkyd and epoxy 
compounds. You get more production with less maintenance 
at lower cost! 

Take production, for example. Several users operate Dake 
Automold presses on a fully automatic basis . . . 24 hours a 
day, 7 days a week. There are no rest periods, coffee breaks, 
washups or lunch times, so Dake Automold presses deliver 
up to14% more work than semi-automatics. Dake Automold 
presses are not only the most reliable, they also have the 
fastest dry cycle speeds. Opening, unloading, filling and 
closing to the “slow close’’ point all take place in less than 
four seconds. 

Maintenance costs are reduced, too, because of the sim- 
plified, air-operated toggle design. The feed tray is actuated 
by positive cams through the same mechanism, eliminating 
the need for additional feed cylinders and control valves. 

And look at the savings. Your initial investment is lower 
than for other automatic presses of equal capacity. More 
important, one man can operate a battery of presses be- 
cause the Dake Automold press requires only a fraction of 
a man’s time to load the hopper and remove molded parts. 


Dake Corporation recently acquired all rights to theAuto- 
mold press line from the Automold Company—hence the 
name DAKE AUTOMOLD. In the future, Dake’s nationwide Model 49-950 
sales organization will serve you on these superior automatic (50-tons capacity) 


molding presses, plus the complete line of other Dake plastics : 
Write today for a free copy of Dake's 
compression molding ‘‘Data Book”’. It 
discusses the economics of automatic 


D A a & Cc oO PR L oO Fe A T i oO wm thermoset molding, gives case his- 


: 5 ; tories, and explains many features and 
648 Robbins Road, Grand Haven, Michigan advantages of the Dake Automoldline. 


P R 3 ) 5 3 5 Arbor Hond-Operated Power-Operated Guided Gap Type Movable 
Presses Hydraulic Hydraulic Platen Presses Frame 
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News and interpretations of the news 


Section 2 


(Section I starts on p. 39) 


Good year ahead for the plastics industry 


“Whether a recovery occurs in the 
spring or it takes until summer, the 
momentum of the plastics industry 
should produce at least a 10% gain 
in volume over 1960,” says Harry 
M. Zimmerman, head of Seiberling 
Rubber Co.’s Plastics Division. 

“Plastics are leading today’s 
product revolution. They’re invad- 
ing markets never before thought 
possible, simply because of their 
phenomenal behavior. There may 
be concern by some industries about 
prospects for the immediate future, 
but in plastics, everything’s coming 
up roses. Nothing short of a major 
depression will stop this wholesale 
market penetration.” 

[he general manager of the 
Seiberling division says total pro- 
duction of synthetic plastic and 
resin material this year “will al- 
most double” the 3.7 billion Ib. 
marked up in 1955, the year 
Seiberling entered the plastics field 
with a plant at Newcomerstown, 
Ohio. The plant size was doubled 
in 1959 and it is starting to out- 
grow that capacity. 

Biggest plastics 
auto industry, is 


customer, the 
consuming its 
largest volume ever, Mr. Zimmer- 
man reports. There are more than 
300 plastic components in the 1961 
cars, he says. “What’s more impor- 
tant, there are approximately 22 Ib. 
of plastic in the new car, replacing 
150 Ib. of metal.” 

It’s inroads like these that spark 
Mr Zimmerman’s enthusiasm. 
“We're not only getting our foot in 
the door, we're 
trenched,” he says. 
you will see the 
industry 


becoming en- 
“This year 
transportation 
swing to heavy plastics 
fabrication of trucks, trailers and 
buses you'll see the food in- 
dustry lean heavily on packages of 
plastic . you'll see plastic plumb- 
metal 
homes,” he explains. 
He is even more optimistic about 


ing replace pipes in new 


*Reg ys Pat. Off 


prospects for his own plant, a pro- 
ducer of plastic sheeting for fabri- 
cation into end uses: “We look for 
at least a 30% 
ness in 1961.” 


increase in busi- 


Styrene copolymers 

Tyril 780, the second formulation 
of a planned series of styrene- 
acrylonitrile copolymers (first was 
ryril 767), has been announced by 
The Dow Chemical Co. The new 
formulation is said to have opti- 
mum chemical resistance, heat 
resistance, and greater strength 
properties. The added latter two 
properties can be had in parts 
molded or extruded of the 780 ma- 
terial by using fabrication tempera- 
tures of some 20° F. higher than 
usual. Suggested applications in- 
clude battery cases, oil and water 
filter bowls, fan blades, closures, 
etc. Tyril 767 is recommended for 
applications requiring high chemi- 
cal resistance, but where extreme 
toughness is not a major factor. 
Both 780 and 767 are priced at 
40% ¢/lb. for natural when or- 
dered in 80,000-lb. quantities. 

A new film-forming styrene co- 
polymer latex, to coat paper and 
paperboard for drinking cups, dis- 
posable containers, and food pack- 
ages, has been introduced by Mon- 
santo Chemical Co., Plastics 
Designated Lytron 6A, 
the new material is said to provide 
a continuous, non-blocking, clear 
coating with excellent resistance to 
hot and cold liquids, and grease and 
oils. It is odorless, tasteless, and 
non-yellowing, the company claims, 
and is applied by spray, flush, or 
web coating with conventional 
equipment. It is available in 55-gal. 
drums and is priced at 23%2¢/lb. 
in tank car lots. 


Division. 


New vinyl! resin 

A vinyl chloride resin tailored for 
heavy gage sheeting, used in prod- 
ucts ranging from baby pants to 


By R. L. Van Boskirk 
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swimming pools, has been devel- 
oped by the chemical division of 
The Goodyear Tire & Rubber Co. 
Called Pliovic BL-80, the new ma- 
terial is a blotter-type resin which 
can be pre-blended at room tem- 
perature and will absorb high 
amounts of plasticizers to form a 
relatively dry, free-flowing mixture 
without heating, the company 
claims. The new resin is produced 
at the Niagara Falls, N. Y. chemi- 
cal plant and is available in 50-Ib. 
bags and larger bulk units. 


Lower-cost pipe resin 

A new high-density polyethylene 
resin developed specifically for use 
in sprinkler systems, potable water 
systems, farm water lines and for 
jet wells has been announced by 
Phillips Chemical Co., Bartlesville, 
Okla. Designated Marlex TR-4/4, 
the resin sells at a basic price of 
36¢/lb., slightly less than other 
Phillips resins tailored for conduit 
and engineered pipe uses. Pipe 
made from the new resin is said to 
meet all requirements of Dept. of 
Commerce standard CS 197-60 for 
ASTM type III polyethylene, which 
uses a design hoop stress of 600 
p.s.i, and National Sanitation 
Foundation requirements. 


Flame resistant resins 

Production of two epoxy resins, 
made  self-extinguishing through 
halogen (bromine) substitution on 
the epoxy molecule, have been an- 
nounced by The Dow Chemical Co. 
The first is designated experimental 
resin X-3442. It is a semi-solid 
containing about 49% bromine and 
has utility in blends with conven- 
tional liquid epoxy resins. The sec- 
ond, named experimental resin 
X-3441.1, is a solid resin containing 
about 19% bromine and can be 
used either alone or in blends with 
conventional solid resins. A bro- 
mine content of 15 to 25% is said 
to make even clear castings self-ex- 
tinguishing. Modulus properties are 
reduced at 300° F., but blends of 
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self-extinguishing epoxy with Dow’s 
epoxy novolac resin are expected 
by the company to result in higher 
modulus at elevated temperatures. 
Initial prices range from $1.25 to 
$2.01 /lb. for X-3442 and from 
$1.00 to $1.76/lb. for X-3441.1. 
A new flame-retardant fibrous 
glass-reinforced polyester molding 
compound is being offered to mold- 
ers of electrical insulating parts by 
The Glastic Corp., Cleveland, 
Ohio. Designated Grade 1506, the 
premix is said to have high impact 
strength, dimensional stability, low 
water absorption, and is claimed to 
be usable in most existing molds. 


Coating resin commercial 


The new National Starch & Chemi- 
cal Corp.’s 14-million-lb. vinylidene 
chloride plant at Meredosia, IIl., 
whose construction wcs announced 
last summer, is now in production. 
The product, an aqueous dispersion 
of vinylidene chloride copolymer, 
will be known as Resyn 3600. 

Because of its low water vapor 
transmission rate and excellent bar- 
rier resistance to vapors and gases, 
as well as to chemicals, grease, and 
oil resistance, it is expected to be- 
come particularly useful as a coat- 
ing for packaging materials. It is 
suggested as a coating for multiwall 
sacks, fiber drums, paper boxes, 
shipping cartons, paper pouches, 
and food containers, and also as 
a textile saturant, a binder for non- 
woven fabrics, and as a finish for 
industrial as well as work clothing 
fabrics. 


New European polypropylene 
Imperial Chemical Industries Ltd., 


Millbank, London, England, has 
started production of its own brand 
of polypropylene at its Wilton 
Works in Yorkshire. Designated 
Propathane, the resin is said to have 
a density of 0.900, making it the 
lightest commercial plastic to date. 
ICI polymerizes propylene under 
low pressures and at normal tem- 
peratures using Ziegler type cata- 
lysts. The product is predominantly 
isotactic in form. Capacity of the 
facility is about 25 million Ib. /year. 
Prior to ICI’s entry into this field, 
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Europe’s polypropylene production 
was primarily in the hands of Mon- 
tecatini in Italy. 


Mold releases 


Two new products have been added 
by Chem-Trend, Brighton, Mich., 
to its line of mold release agents. 
Poro-Coat, a practically colorless 
and odorless fluid dispersion of 
waxes and resins, which contains 
no silicones and is said not to sep- 
arate on standing, is specifically de- 
signed for release of flexible 
one-shot polyurethane foam. Mono- 
Coat, a white fluid dispersion with 
good mold-wetting qualities, and 
said to require no curing or mul- 
tiple application, is designed for re- 
lease of polyester and epoxy. Both 
are applicable by spray or brush. 
A fluorocarbon mold release 
agent in 6-0z. aerosol spray cans 
has been introduced by Dixon 
Corp., Bristol, R. I. Called Rulon 
Spray, it is claimed to be chemically 
inert, insoluble, and _ thermally 


‘stable to over 500° F., and can be 


used where painting, plating, as 
well as hot stamping, follow the 
molding operation. 


Fungus resistant plasticizer 


An epoxy plasticizer-stabilizer that 
can reportedly make vinyl films 
fungus-resistant has been intro- 
duced by Union Carbide Chemicals 
Co. Designated Flexol PEP, Car- 
bide expects the new plasticizer to 
increase the utility of vinyl resins 
for pond liners, floor tile, shower 
curtains, building covers, etc. 
Known chemically as di(iso-decyl) 
4,5-epoxy tetrahydrophthalate, it 
is priced at 40¢/lb., delivered in 
tank car lots. 


New colors 


Eight new fluorescent color lines 
for screen-process printing on a va- 
riety of materials including soft and 
rigid vinyls, polystyrene, acrylics, 
polyester film, textiles, etc., have 
been formulated by Advance Proc- 
ess Supply Co., Chicago, Ill. They 
are sold under the tradenames 
Lumi-Glo and Strike. 

A new quinacridone pigment 
with a brilliant red-violet hue, des- 


ignated Quinda Magenta RV-6803, 
is now available from Harmon Col- 
ors, Allied Chemical’s National Ani- 
line Div., for use in plastics, print- 
ing inks, and industrial finishes. 


Ultra-violet light absorber 


Tinuvin P, a benzotriazole deriva- 
tive, soluble in organic solvents, has 
been developed as a UV absorber 
and stabilizer by J. R. Geigy S.A., 
Basle, Switzerland. The new com- 
pound is said to have been used 
effectively in polyester resins, 
vinyls, polystyrene, acrylics, and 
experimentally in polyethylene. It 
is available in the U. S. from Geigy 
Industrial Chemicals, Ardsley, N.Y. 


Diphenolic acid 

An intensive sales campaign for a 
new chemical intermediate called 
Diphenolic Acid developed by re- 
searchers at Johnson’s Wax Corp. 
of Racine, Wis., is now under way. 
Among the possibilities for use in 
plastics are polyether acids for mod- 
ification of polyester isocyanate to 
give a wide range of rigid to solid 
foam. It is also said to be highly 
compatible with the bisphenol-epi- 
chlorohydrin type of polyepoxides 
and thus capable of providing spe- 
cific properties such as internal 
plasticization and water solubility. 

In the field of resin additives or 
modifiers, the acid offers opportu- 
nity to accomplish two objectives 
with the same molecule. For exam- 
ple, the metal salts are being evalu- 
ated as stabilizers exhibiting at the 
same time the cidal properties in- 
herent in phenolic structures. 

The company has formed a task 
group under Dr. Robert V. Smith 
to work with potential consumers 
and consult with them on possible 
applications. 


For metallizing coats 
An epoxy ester, single-package sys- 
tem for vacuum-metallizing finish- 
coating application, that may be 
used as both the base-coat and top- 
coat, has been introduced by Sul- 
livan Chemicals Div., Sullivan 
Varnish Co., Chicago, Ill. Desig- 
nated CL-6091 Epoxy Metalplex, 
the coating, according to the com- 
pany, produces a hard and mar- 
resistant film that also resists soap 
and detergents, grease, staining, 
water immersion, alcohol, and salt 
air, and has a shelf life of one year. 
Although CL-6091 may be 
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sprayed as supplied, additional sol- 
vents such as mineral spirits or 
V M & P naphtha may be added 
to make it suitable for flow-coating 
or dipping operations when adjusted 
to the desired viscosity, the com- 
pany claims. After base-coating, a 
flash-off time of 15 min. and cure 
for one hour at 155° + 5° F. is 
required. Finished parts should re- 
main at room temperature for 96 
hr. before being subjected to any 
test procedures. Single 55-gal. drum 
is priced at $3.80/gal.; lots of 10 
drums or more are priced at $3.60 
per gallon 


intermediate for epoxies 

and urethanes 

Antara Chemicals Div., General 
Aniline & Film Corp., New York, 
N. Y., has announced commercial 
availability of butenediol in two 
technical and _ purified. 
Among current applications are use 
chemical intermediate for 
polyurethanes and epoxies. Prices, 
in tank car lots, are 73¢/lb. for 
technical grade and 90¢/Ib. for 
purified grade 


grades, 


as a 


Enters foam packaging field 
Formation of a new division that 
will produce, design, and mold poly- 
styrene foam for packaging has 
been announced by General Box 
Co., Des Plaines, Ill. Charles E. 
Keene, former manager of the 
company’s wirebound and corru- 
gated plants in Meridian, Miss., will 
manage the new division. Harold F. 
Shroyer, formerly president of In- 
sta-Mold Plastics Inc., Stonington, 
Conn., is superintendent. 


Latest breathable vinyl 


What is claimed to be the most 
“breathable” fully vinyl-coated fab- 
ric material yet put on the market 
has been developed by the Textile 
Div. of Knoll Associates Inc. 
Named Brigadoon, the new line is 
printed and embossed to simulate 
a linen tweed. The vinyl formula- 
tion was designed exclusively for 
Knoll by the Fabrics Div. of E. I. 
du Pont de Nemours & Co. 
Greater breathability is attained 
through what is claimed to be a new 
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perforation process which allows 
air circulation through thousands 
of invisible pores, dissipating heat 
and vapor and resulting in a cooler, 
more comfortable material. How- 
ever, no details on the process have 
been revealed. 


To make fluorocarbon 

plastics bondable 

Redel Inc., Anaheim, Calif., has an- 
nounced expanded capacity for 
custom etching of Teflon, Kel-F, 
and other fluorocarbon plastics to 
make them bondable. The company 
states that the service is offered 
through a licensing arrangement 
with Minnesota Mining and Mfg. 
Co. for patent No. 2,789,063 cov- 
ering etching ot fluorocarbon ma- 
terials (except pressure sensitive 
tapes). Colorless and conventional 
etched surfaces are offered. 


Flocked Mylar 


Development of rayon flocking for 
Mylar film has been announced by 
Cellusuede Products Inc., Rock- 
ford, Ill. The film used is 1.5-mil 
thick and the flocking adds 0.030 
inch. According to the company, 
the finished product has a velvet- 
like appearance with good strength 
and durability. Flocked Mylar, 
produced in a wide range of colors, 
is available in 50-yd. rolls, 36-in. 
wide. Other thicknesses of Mylar 
are available on request. 


Polypropylene tubing 
A new polypropylene tubing manu- 
factured by  Imperial-Eastman 
Corp., Chicago, Ill., and trade- 
named Impolene, can reportedly be 
used at operating temperatures up 
to 300° F. and working pressures 
to 450 p.s.i. The tubing is claimed 
to have 30 to 50 times the life of 
nylon at elevated temperatures and 
can be repeatedly steam sterilized, 
according to the company. Other 
advantages claimed are dimensional 
stability, corrosion and abrasion re- 
sistance, and high tensile strength. 
Suggested applications are for use 
in automobiles, lubrication systems, 
pumps, etc. 

Impolene tubing is supplied in 
0.023-, 0.034-, 0.040-, and 0.062-in. 


wall thicknesses and %- to %-in. 
O.D. sizes; Ys-in. tubing is fur- 
nished in 1000-ft. spools, other sizes 
in 500-ft. spools, natural or black. 
Price will depend on quantity for 
production run. 


New ACS group 


A Polymer Chemistry Group to 
establish educational programs and 
promote polymer chemistry in all 
aspects has been formed as an af- 
filiate of the Southeastern Section 
of the American Chemical Society. 
The new group has 61 charter 
members representing 27 Gulf 
Coast companies. G. W. Daues, 
Monsanto Chemical Co., Texas 
City, Texas, is chairman. Member- 
ship in the new group is open to 
ali members of the American 
Chemical Society. 


Standards for testing 
prepregs 

Three official industry standards on 
test methods for determining resin 
and volatile content, flow, and gel 
time of preimpregnated materials 
for reinforced plastics and high- 
pressure laminating have been de- 
veloped by the Pre-Preg Div. of 
The Society of the Plastics Industry 
Inc. Copies may be obtained by 
writing the S.P.1., 250 Park Ave., 
New York 17, N. Y. 


Large nylon plate 

Nylon plate measuring 2 by 4 ft. 
and ranging in thicknesses from 2 
to 4 in. is now available from The 
Polymer Corp., Reading, Pa. The 
plate is made of MC Nylon, a pro- 
prietary formulation, and prices are 
claimed by the company to average 
15% below plate of types 6/6 and 
6 nylon. The new MC plate sizes 
are expected to expand application 
for nylon in such uses as wear 
plates, bumper pads, and fixtures. 
Tubular bar and rod up to 17-in. 
O.D. and MC Nylon plates larger 
than 2 by 4 ft. can be supplied on 
special order. 


Polypropylene for rope 


Between 750,000 and 800,000 Ib. of 
polypropylene were used for rope 
in its first full year of production, 
according to Robert D. Bartlett Jr. 
of Dawbarn Bros. Inc., who stated 
that this compares with 3,800,000 
Ib. of nylon and 500,000 Ib. of 
Dacron. But because of its 0.90 
specific gravity, it gives 26.7 and 
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THERE’S ONLY ONE 


STYROFOAM 


THE DOW CHEMICAL COMPANY 


FEBRUARY 1961 


Styrofoam is Dow’s 
registered trademark 
for its expanded 
polystyrene —Only Dow 
makes Styrofoam 
expanded polystyrene 


Styrofoam is applied only to 
the homogeneous expanded 
polystyrene made according to 
an exclusive Dow manufactur- 
ing process that gives the 
material its unique physical 
properties. 


Styrofoam is always spelled 
with a capital “S’’ because it’s 
a trademark. It’s not the name 
of a general class or type of 
material! And it does not refer 
to other foamed polystyrenes 
made by different processes. 


“Styrofoam” identifies Dow’s 
expanded polystyrene. For 
superior insulation and flota- 
tion applications be sure you 
specify and get Styrofoam 
brand. Styrofoam is exclusive 
with Dow—there is no such 
thing as a “substitute’’! 


For Expandable Beads, 
Ask Dow, too. 


When you want an expandable 
bead material for packaging, 
display or other purposes, ask 
Dow. We make Pelaspan” ex- 
pandable polystyrene beads 
for molding shock-resistant, 
form-fitting packages and 
hundreds of other uses. In fact, 
Dow supplies molding plastics 
for every modern need. 


Midland, Michigan 





TWO 


PRODUCTS 
TO 
REMEMBER 





IN THE METHYL ETHYL 
KETONE PEROXIDE FIELD 


LUPERSOL’® DDM™ 

Features long term stability and uniform catalytic ac- 
tivity. Has been stored for 11 years at ambient tem- 
peratures with no assay loss. Is readily soluble in most 
synthetic resin monomers. Has proven a convenient 
liquid eatalyst for polymerizing polyester and vinyl type 
resins. You'll find DDM highly useful in developing 
‘room temperature” cures with polyester resins con- 
taining accelerators such as cobalt. 

LUPERSOL’ DELTA 
Produces faster gel times on gel-coat and fiber-glass 
lay-up applications. Assures hard cures and high speed 
production even in cold weather. Gives you equally 
rapid gel and sand times with either singly or doubly 
accelerated autobody putties. 


Write for Data Sheet or Consult 
CHEMICAL MATERIALS CATALOG Page179 


LUCIDOL DIVISION 





WALLACE & TIERNAN INC. 


1740 MILITARY ROAD 
BUFFALO 5S. NEW YORK 
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53.3% greater yield than nylon 
and Dacron. Thus, in terms of 
linear footage, it gave more than 
twice as many feet as was pro- 
duced from the other synthetics. 

Mr. Bartlett said the reasons for 
polypropylene’s success were less 
water absorption, which affects 
strength; elongation;  storability; 
knotability; and low cost—the 
cheapest of all synthetics; outlasts 
manila two to three times; wide 
variety of colors. 


New companies 


Airpak Inc., 1 Erie St., Paterson, 
N. J., has been formed by W. C. 
Leipold and Maurice Brown, for- 
mer president aud secretary-treas- 
urer of Plastic Horizons Inc., for 
the manufacture of various plastics 
packaging materials. P. Bernard 
Nortman is marketing director. 
Messrs. Leipold and Brown jointly 
established Plastic Horizons in 
1953. The company was recently 
purchased by Celanese Corp. 


Aard Plastics Inc., 169-175 Lin- 
wood Ave., Paterson, N. J., is a 
newly established company engaged 
in the extrusion of thermoplastic 
materials. Herb J. Weber is presi- 
dent and general manager, Henry 
Barbour is plant superintendent. 


Stauffer-Hewitt Inc. has been 
formed by Stauffer Chemical Co. 
and Hewitt-Robins Inc., for the 
manufacture of polyurethane foam 
materials. The new company will 
purchase the assets of Hewitt- 
Robins’ Urethane Foam Div., 
Franklin, N. J., including the trade- 
name Restfoam. Stauffer owns two- 
thirds of the company. 


Thomas Engineering Co., Madison, 
N. J., has been formed by Islyn 
Thomas, who has resigned as presi- 
dent of Newark Die Co. Mr. 
Thomas is well known as author of 
the original book “Injection Mold- 
ing of Plastics” and of many tech- 
nical and engineering articles on 
plastics. The new organization will 
furnish consultant service to the 
plastics industries all over the 
world. Mr. Thomas is past-presi- 
dent and life member of the Society 
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“NOW YOU TELL ME... 


THAT TOP-QUALITY, IMPROVED SANTICIZER® 409 
PERFORMS AS WELL FOR 4¢ A POUND LESS!”’ 


Check for yourself! Santicizer 409 matches the permanent plasticizing perform- 
ance of polymeric plasticizers that cost as much as 4 cents a pound more. 
Outperforms equal-priced polymeric plasticizers in many quality vinyl products. 


APPLIANCE-WIRE INSULATION 


Superior Retention of Elongation 
Low Odor 

Low Taste 

Superior Heat Stability 


REFRIGERATOR-DOOR GASKETS 


Superior Resistance to Styrene Mar 
Low Odor 
Low Taste 


FILM AND COATED FABRIC 


Superior Window Compatibility 
Excellent Electrical Properties 
Low Migration to Rubber 
Better Color 

Low Odor 


RETENTION OF ELONGATION 
SRNTICIZER 409 





EQUAL-PRICED POLYMERIC “A 





HIGHER-PRICED POLYMERIC,"'B” 92%, 
Elongation after 1 week at 136° C. 


STYRENE-MIGRATION RESISTANCE 


SANTICIZER 409 





EQUAL-PRICED POLYMERIC “A 





HIGHER-PRICED POLYMERIC “8B 33% 


Critical-elongation retention of polystyrene. 
(Styrene-Mor Bend Test) 


WINDOW COMPATIBILITY 


SLL AT RT) 


Months to exude, north-window exposure 
(plasticizer 50 PHR, epoxy soye oi! 3 PHR) 


none after 12 mo. 
EQUAL-PRICED POLYMERIC “A” tacky after 1 mo. 
altisl dealin ot aa lieee none after 12 mo. 


SANTICIZER 409 IS BETTER THAN EVER 


Process improvements built into our new multimillion- 
pound-per-year plant, now onstream at Everett, Massa- 
chusetts, have still further reduced color, taste, and 
odor of Santicizer 409—and its compatibility and 
permanence are even better, too. 


Send today for your copy of 
Technical Bulletin PL-409. 


New Polymeric Plasticizers for 
Your Evaluation 
| SANTICIZER 405 SANTICIZER 407 


| for maximum resistance for top plasticizing 
to oil and migration efficiency and performance 


Performance data and commercial sampies of these new 

| development products are available. We'll welcome the | 
opportunity to show you what these promising polymeric 

| plasticizers can do 


MONSANTO CHEMICAL CO. 
Organic Chemicals Division 
Plasticizer Council, Dept. 4409C 
St. Louis 66, Missouri 


Monsanto 





EQUIPMENT FOR 
MONOFILAMENT 


NEW STR 60 
EXTRUDER 


EQUIPMENT FOR 
THE MANUFACTURE 
OF RIGID PIPES 


POLYETHYLENE 
BLOWING EQUIPMENT 


BOTTLE BLOWING 
EQUIPMENT 


EQUIPMENT FOR THE 
MANUFACTURE OF 
BLINDS AND PRO- 
FILES IN GENERAL 


PVC BLOWING 
EQUIPMENT 


THE RAINVILLE COMPANY INC. 
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of Plastics Engineers, has been a 
board member of The Society of 
the Plastics Industry, is a member 
of the Plastics Pioneers as well as 
of the Plastics Institute in London, 
England. 


Expansion 


National Vulcanized Fibre Co. has 
acquired the Fisher Mfg. Co. Inc., 
Hartwell, Ga. supplier of metal, 
vulcanized fibre, reinforced plastics, 
and fibre-armored materials-han- 
dling receptacles for the Southern 
textile industry. Fisher is’ located 
approximately 50 miles southeast 
of Greenville, S. C. 

The Georgia firm is the second 
acquisition announced by National 
Fibre within the past year and a 
haif. In 1959 National acquired 
Parsons Paper Co., Holyoke, Mass. 
manufacturer of cotton fiber busi- 
ness papers. 

In addition to these two, Na- 
tional Fibre now operates plants at 
Wilmington, Newark, and Yorklyn, 
Del.; Kennett Square, Pa.; John- 
son City, N. Y.; Chicago, III; Los 
Angeles, Calif., and a subsidiary in 
Toronto, Canada. 

National Fibre sales in 1960 were 
close to the $24 million posted in 
1959. The company expects volume 
to be $32 million in 1964. 


Eldon Industries Inc., Hawthorne, 
Calif., has purchased the fixed 
assets and inventory of Knicker- 
bocker Plastics Div., North Holly- 
wood, Calif. subsidiary of Knick- 
erbocker Toy Co., New York, N. Y. 
A new corporation, Eldon/Knick- 
erbocker, has been formed, which 
will operate as a wholly-owned toy 
manufacturing subsidiary of Eldon 
Industries Inc. 


Lasco Industries Inc., Montebello, 
Calif. manufacturer of plastic pipe 
and translucent building panels, has 
announced it will diversify into 
chemical production through the 
Borane Chemical Corp., a newly- 
formed subsidiary. The new com- 
pany, which is 51% owned by 
Lasco, has constructed a 5000-sq.- 
ft. research laboratory and plant, 
on Lasco’s 4%-acre site, capable 
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of producing polyesters, monomers 
and prepolymers, all condensation 
products, catalysts and chemical in- 
termediates in one unit. 

Michael N. Gilano and Irvin W. 
Martenson, co-founders of the 
company with Lasco, will serve 
Borane as president and vice-presi- 
dent, respectively. 


Burton-Dixie Corp., Chicago, IIl., 
is constructing a 50,000-sq.-ft. 
plant in Blacksburg, S. C. for the 
manufacture of polyether-urethane 
foam for the upholstered furniture 
and bedding trades. The new plant 
will have a capacity of 120 lb. of 
foam per minute, and its output 
will be marketed under the trade- 
name Dixiefoam. Prior to its entry 
into the urethane-foam industry, the 
company was a manufacturer of 
bedding products, which activity it 
will continue. 


Aziende Colori Nazionali Affini 
(ACNA), Cenigo, Italy, a subsid- 
iary of the Montecatini group, 
has completed a 22-million-lb/yr. 
phthalic anhydride plant. The new 
facility is said to be the largest 
phthalic anhydride plant in Italy, 
and the first to employ a fluid-bed 
catalytic process. The process is 
licensed exclusively by Badger Mfg. 
Co. (which designed the plant) un- 
der an arrangement with The Sher- 
win-Williams Co. 


Northwest Plastics Inc. has com- 
pleted a 10,000-sq.-ft. addition to 
its Belle Plaine, Minn. plant, which 
will enable the company to enter 
the compression molding industry. 
The firm had previously been only 
active in injection molding. The 
Belle Plaine plant will be operated 
by Excelsior Plastics, a wholly- 
owned subsidiary of Northwest. 


The Borden Co. and U. S. Rubber 
Co. have jointly acquired about 
850 acres of land near Geismar, 
La., for the construction of a $50- 
million complex of chemical plants. 
The joint venture will be known as 
Monochem Inc. The Monochem 
facilities will have an initial capa- 
city of more than 80 million lb. of 
acetylene and approximately 150 
million lb. of vinyl chloride mono- 
mer yearly. Borden and U. S. Rub- 
ber will erect individually-owned 
plants adjacent to the Monochem 
operation. These plants will use 
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Save on Plasties!... 


(Raw Materials) 


WOLOCH offers complete service at the lowest rates in 
the Thermoplastic field. This centralization enables you 
to fill all your plastic needs from one quality source, 
while effecting considerable savings in processing and 
materials. Try WOLOCH when placing your next order. 
You'll be glad you did! 


For your convenience, an outline of 
WOLOCH services: 


Buys and Sells: 


Virgin and Reprocessed Polyethylene: 
Low, Intermediate and High Density. 


Polystyrene: Crystal Clear, Colors, High Impact 
in Natural and Colors. 


Nylon: Reprocessed Pellets in Natural, Black 
and Colors. 


Vinyl: Virgin Resins. 

Scrap Plastics and Off-Specification Resins: 

all materials and qualities. 

Surplus inventories of Thermoplastic materials. 


Our large inventory of all materials assures 
speedy delivery. 


Custom Compounds: 


e Our modern Custom Compounding Department 
is widely noted for accomplishing the difficult. 


e Painstaking care is always taken to formulate 
orders to your exact specifications. 


e Rigid quality control assures absolute uniformity 
of pellets, cleanliness and color. 


e@ We will work with your material or ours. 


b bock CO., INC. 


514 West 24th Street, New York 11, New York 
Cable Address: Geowoloch, New York 
Offices & Warehouses: 

Jersey City 


george 


New York Newark Akron 


At Woloch, personal service is our byword 
-.-. Customer savings our aim. 
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When the probiem is 
inorganic pigments and 
extenders for compounding 


plastics... Monochem’s output in the manu- 
facture of a variety of chemical 
products. Completion of the Mono- 
chem facilities is scheduled for 
sometime in 1962. 


ERLE invites you to vith ol 
take advantage of its 80 YEARS completed a $250,000 facility. in 


North Miami, Fla., for the produc- 

tion of fibrous glass reinforcements 
EXPERIENCE and colorants for plastics. J. Gerry 
Browne was named manager of the 
Today Williams offers a complete line of inorganic pigments and new 15,000-sq.-ft. _ installation; 
extenders for the plastics industry. All have color permanence Leonard J. Tanski will supervise 


and chemical stability. Here is a representative list of these products. the colorant section. 


id ° P Yellow flron Oxides * Pure Black tron — ‘ , 
Pane ae ee — Milprint Inc., flexible packaging 
Oxides « Pure Brown lron Oxides * Pure Chromium Oxide Greens ; c 
z materials producer has dedicated a 
Pure Hydrated Chromium Oxides * Umbers * Siennas Lampblack 57.000 f So 
Anhydrous Calcium Sulfate ° Barytes e Calcium Carbonates new J/, . “Sq.- . plant at uth 
San Francisco, Calif. This brings 
Send today for detailed Technical Reports which production and office space to al- 
give you complete description of the chemical 


and physical properties of each product listed most 100,000 sq. ft. and consoli- 
above. Address Department 75, C. K. Williams 


dates the company’s operation on 
; 34( 3th Street, Easton, Pennsylvania COLORS & PIGMENTS ‘ . . 

OOF t, East ee its 5S-acre site in South San Fran- 
C.K. WILLIAMS & CO. + E. ST. LOUIS, ILL. * EASTON, PA. » EMERYVILLE, CAL. cisco. Over 200 people will be em- 

Rie ge: a4 Sa ployed in the plant and office. Mil- 
print now has four plants in the 
U. S., and has associated companies 
. 3 in 23 foreign countries. Over 3000 
The choice for quality manufacturing people are employed by the firm, 
a subsidiary of Philip Morris Inc. 














Thatcher Glass Mfg. Co. has an- 
nounced a $1.2-million expansion 
program of its Muscatine, Iowa 
; plant to increase production of its 
Pure Vinyl Celon closure division and plastic 


PLASTIC ; ; -) ha squeeze tube division. The new fa- 


al may Lae cilities, which represent an increase 
FOOD 4 TTS p in plant space of more than 25%, 
eB eX — are expected to be completed about 

TUBING , on Jw? re =: June 1961. Dr. Kenneth E. Glidden 
maven plestic teed tub » will be in charge of production at 
ing ts used on the 


BINER-ELLISON FILA > ae "St the enlarged facilities. 
BELMATIC simultane ' 
ous filling and labeling 


machine. Another ; Dow Hellenic Chemical Industry 

ee ee — Ltd., a new Dow subsidiary, is con- 

tubing . ; : a structing a polystyrene plant at 

Qualities that assure satisfaction ! Lavrion, Greece, a suburb of 
, : P ' Athens. Completion is scheduled 
he continued satisfactory performance of your e 

*%* NON-TOXIC equipment and machinery may well depend upon for late November 1961. Raymond 


the quality of the plastic tubing you install. That is Duddleston is project manager for 
% TASTELESS-ODORLESS why it is so wise to specify MAYON pure vinyl. . . 


% CRYSTAL CLEAR the highest possible quality. The high degree of the new unit, with responsibility for 


flexibility and toughness of this finer tubing makes supervision of engineering, con- 
% GLASS-SMOOTH- FLEXIBLE it particularly adaptable to intricate installations. 


struction, startin ions. 
All ingredients sanctioned by the Food and Drug Administration truction, and & operat 
*% RESISTS ACIDS, ALKALIES WRITE FOR COMPLETE INFORMATION 


Ray Products Inc., Alhambra, Calif. 
Available from 4%” to 2” inside diameter. Continuous MAYON PLASTICS ot porebnasy ae uaean 


lengths up to 100 ft Av ai slab le with stainless steel 


braid for high pressure applications 415-17TH AVE. NO. « HOPKINS, MINN. 7500-sq.-ft. building adjacent to its 
Phone: WEst 5-2187 present plant which will house a 
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PIECES 
PER 
HOUR 


This NEBUTTCO Automatic Rotary Press 
Molds Thermosetting Closures FAST 


Molds are progressively opened, 
charged with compound, and 
closed under pressure for curing as 
feeding arm revolves around 
machine. 


The thirty stations on this Nebuttco Rotary Press provide 
high speed, continuous molding of large or small quantities 
Cam-actuated rotating wheel auto- using any free-flowing thermosetting compound in low 
wicaktuwen” bs cost, single or double cavity molds. Providing the closures 
are the same color and similar in section, as many as 


three different molds can be used in the machine at one time. 


The compound is hopper-fed, and precision metered 
through the rotating feeder arm. Machine eliminates 
sorting problems, because stations eject parts into separate 
metal chutes. Production cycle can be varied and the 
temperature in the mold holders can be individually 
adjusted if required. 


The machine is available in one model — the thirty-station 
press illustrated. This machine is easy to install and 
maintain, and is adaptable for many applications. 


For more information please contact 


NEW ENGLAND BUTT COMPANY 


Division of Wanskuck Co. 


304 Pearl Street, Providence 7, Rhode Island 
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MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


De DIV. of “-ELECTRO DEVICES inc 


4 Godwin Ave., Paterson.N. J 
ARmory 4-8989 
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new four-ram, air-operated form- 
ing press, and a 12- by 12- by 10-ft. 
forming oven. 


The Black-Clawson Co., manufac- 
turer of plastics converting machin- 
ery, and pulp and paper mill equip- 
ment, has acquired the plastic 
extruder business of Aetna-Stand- 
ard Div. of Blaw-Knox Co., Pitts- 
burgh, Pa. Engineering, manufac- 
ture, and sales of Aetna-Standard 
extruders will be conducted by the 
newly formed Hale & Kullgren 
Plastics Dept. of Black-Clawson’s 
Dilts Div. under division general 
manager, Richard W. Phelps. Hale 
& Kullgren plan to manufacture 
the equipment in its Hamilton, 
Ohio facilities. 


The Heisler Corp., Wilmington, 
Del., has recently established a 
plastic and elastomer-compounding 
and powdered-resin development 
laboratory, and is opening a second 
plant in Wilmington as part of an 
over-all expansion program. The 
new facilities will include 60,000 
sq. ft. of warehouse space and new 
compounding equipment. 


Polymer Industries Inc., adhesives 
and textile polymer specialties sub- 
sidiary of Philip Morris Inc., has 
completed a million-dollar expan- 
sion program in Springdale, Conn. 
in the past year. The program in- 
cluded construction of two new 
plants; one for resin polymerization 
and the other for solvent products 
manufacture. 


Pittsburgh Plate Glass International 
S.A., Geneva, Switzerland, and 
Algemene Kunstzijde Unie N.V., 
Arnhem, Holland, have announced 
plans to form a jointly-owned fiber 
glass company in the Netherlands 
at a location to be disclosed later. 
The plant will initially employ 150 
persons. Operations are expected to 
start in 1962. 


Majestic Molded Products Inc. has 
expanded its injection and blow- 
molding divisions in a move to a 
new 100,000-sq.-ft. plant located at 
Majestic Park, Holbrook, L. [L, 
N. Y. Henry Wish is president and 
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ANNUAL 
EDITORIAL INDEX 


(Volume 37—September, 1959 
through August, 1960) 


Alphabetical Index 
of Subjects 


Index of Authors 


GET MORE out of Modern 
Plastics with this invaluable, 
extensively cross-referenced Cu- 
mulative Editorial Index. You'll 
save time, But more than that, 
the Index provides a detailed 
breakdown of features and 
articles—especially buried ref- 
erences you might otherwise 
miss. 


In the Alphabetical Index, each 
basic listing by subject is alpha- 
betically cross-referenced by 
industry, market, application, 
process, components . . . wher- 
ever such cross-listing is perti- 
nent. And there’s an index for 
the plastics engineering and 
technical sections, too. Be 
ready. Write to the Reader 
Service Editor for your FREE 


copy today. 


MODERN PLASTICS 


575 Madison Ave., New York 22, N.Y. 


MODERN PLASTICS 





This smartly styled General Electric Port- 

IT able Mixer had to have a housing with com- 
plete dimensional stability, had to ignore 

BEATS food and juice stains, resist kitchen marring 
and scarring—yet be light enough to keep 

EVERYTHING the mixer’s weight at only 234 lbs. That’s 
why G.E. engineers specified CYCOLAC— 

YW /d /,\ the ABS plastic from Borg-Warner—for both 
Vi € y/A JA Cc a) housing and handle. The unique balance of 


GRAND properties offered by CYCOLAC provides 

TOUGH, HARD, RIGID ever-increasing opportunities for outstanding 

POLYMERS FROM BORG-WARNER improvement in electrical appliance design, 

e a oS engineering, production—and most impor- 

tant—performance. For your product, too, 

. 4 this remarkable plastic may well open the 
way to new competitive advantage. 








Investigate...write Dept. C-1 for details. 
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FUST 
Speeds up J 


Acltis GENERATOR SPECIFICATIONS 
, OUT PUT 20KW 

plastic IN PUT 40K.V.A 
FREQUENCY: 27.12 m/c 

welding PRESS SPECIFICATIONS 
production! PLATEN SIZE ~ ween 
STROKE 200™m 
MAX. PRESSURE: 200049 


with A GRACO 
FAS7-FLO PUMP 


Transport your liquids or semi-liquids to point 
of use with a Graco Fast-Flo Pump. . . and 
show tremendous savings by cutting unnecessary 
plant traffic. 

Air powered, the Fast-Flo doesn’t require 
expensive electrical wiring. Fits all standard 
drums. 

Some plants handle up to 25 different 
materials this economical Graco way. Model: FDW-2005 20kw 

Investigate today. See how you can profit High Frequency-Fully Automatic 
with Graco direct-from-drum transfer pumps FOW. 25 FOW-.2100 FDW- SOOEA FDW-1000GA 
in your plant FDW-101C FDW.300DA FDW.*800FA FDW-2000GA 


GRAY COMPANY, INC FOW-201C FDW-300D2A FDW-I1O00FA FDW-2000 HA 
RACO / 235 Graco Square : Other Lines: Preheaters & Instrument 
ENGINEERS & MANUFACTURERS Minneopolis 13, Minnesota FUJI ELECTRONIC INDUSTRIAL CO., INC. 


See Phone Book Yellow Pc raying” for Grace ier 46, Minami-cho, Itabashi-ku, Tokyo, Japan 
ee one Boo ellow Pages Spraying’ for Graco Suppliers Cable Address: “ELCOFUJI TOKYO” 








THORESON-M*COSH, INC. 


Hopper-dryer and Thoreson-McCosh Shearway granulator, Thoreson-McCosh 
Jet hopper loader Hopper-dryer blender and loader new Hi-dri unit 


t ) 


wer c Dries and preheats material at Granulates and loads in one oper- Simple mechanical (no chemicals) 
ts quality because of less cost than conventional drying ation. With our Hopper-dryer it dehumidifier for use with our 
led conditioning ovens. Easy installation on stand- is the most effective drying, load- Hopper-Dryers on extremely hy- 
compressed air ard injection and extrusion ing, granulating, blending unit groscopic materials under high 

n minute machines. No compressed air obtainable. No compressed air. humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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Norman R. Davis serves as ex- 
ecutive vice-president. 


The Nalge Co. Inc., Rochester, 
N. Y., has added an extension to its 
plant which will increase existing 
production and warehouse space of 
plastic laboratory bottles by about 
25 percent. 


E. I. du Pont de Nemours & Co. 
and Mitsui Petrochemical Indus- 
tries Ltd., of Tokyo, have an- 
nounced plans to form a jointly- 
owned Japanese company for the 
manufacture of high-density poly- 
ethylene. The new company, to be 
known as Mitsui Polychemicals Co. 
Ltd., has been approved by the 
Japanese government. It will be 
capitalized at $18 million. Produc- 
tion facilities will be built on an 
existing site owned by Mitsui 
Petrochemical in Otake, Hiroshima 
Prefecture, with operation expected 
to start in 1962. 


The Polymer Corp., Reading, Pa., 
has established a wholly-owned sub- 
sidiary in Cologne, West Germany. 
The new organization, known as 
Polypenco G.m.b.H., will stock and 
distribute nylon, Teflon, and other 
semi-finished shapes of industrial 
plastics that are produced by The 
Polymer Corp. 


Interchemical Corp. has purchased 
the business and assets of The Lan- 
ders Corp., Toledo, Ohio manufac- 
turer of plastic-coated fabrics. The 
Landers plant, which has a staff of 
about 175 people, will operate as a 
unit of the newly-formed Coated 
Fabrics Div. of Interchemical and 
will continue to manufacture its 
present line of products. 


U. S. Rubber Co. and Rumianca, 
S.p.A., Torino, Italy, have signed a 
technical service agreement for 
production of polyviny! chloride 
resins at a plant to be built by 
Rumianca at Pieve Vergonte, Italy. 
The plant is expected to cost about 
$3 million, and is scheduled to go 
into production by mid-1962. U. S. 
Rubber, through its Naugatuck 
Div., will furnish technical infor- 
mation and engineering services for 
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for greater 
uniformity! 


Simplify your production! Choose a standard-color Ferro 
Gelcoat—or specify a special shade. Either way, you are assured 
of smooth, opaque, locked-in color for hand laid-up reinforced 
polyesters . . . and color that will be completely uniform, month 
after month, on the finished product. 

Ferro carefully checks every batch of CoLor Gelcoats before 
it is shipped to you. And the unusual light stability of Ferro 
Cotor Gelcoats reduces the hazard of fading to a minimum. 
So, even in service, you get greater color uniformity with Ferro 
Gelcoats. Write for color chart and literature! 


FERRO CORPORATION 


we -T~) 
f 
Ccolee Liwition 


4150 E. S6th St., Cleveland 5, Ohio + 5309 S. District Bivd., Los Angeles 
22, California + Ferro Enameis (Canada) Ltd., Oakville, Ontario, Canada 
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"U.S." neave-oury DRUM TUMBLERS 


for Faster, Easier 
Dry Color Mixing 
and Compounding 
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You can save time . . . cut costs . . . speed production by 
tumble mixing colorants and molding materials right in 
their shipping drums. “U. S.” Drum Tumblers are designed 
to do the job quicker, easier, more effectively. 


These precision-built machines have sturdy welded con- 
struction for long life and trouble-free service. Their rugged 
steel bases provide rigid support for handling unbalanced 
loads. Positive roller chain drives, extra powerful motors 
and heavy-duty ball bearings assure smooth tumbling 
action under heavy loads. 








Only “U. S.” Drum Tumblers offer such extra ease of 
QUICK-ACTING TOGGLE CLAMPS operation. Custom-built to meet specific mixing require- 
ae ese ‘ ments, they are available with typical features shown at 

_ left — “floor-level” loading for quicker, easier drum han- 
dling; built-in drum extenders, providing extra space for 
thorough mixing of full drum loads; quick-acting toggle 
clamps for rapid opening or closing in one easy motion; 
adjustable drum holders to handle various size drums. 
“U. S.” Drum Tumblers are built in a range of sizes to 
handle standard fiber or metal drums; with motors of %4, 
1, 2,3, and 5 h.p.; capacities from 250 to 500 Ibs. per drum. 
Our Engineering Service Department will gladly recom- 
mend the proper unit to meet your specific mixing require- 
ments. Write today for complete details. 


PROCESS EQUIPMENT DIVISION 
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AKRON 9, OHIO 
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Call 


BLOW 
MOLDING 


really 
cut 


The pro’s and con’s of blow 
molding are described in De- 
Witt’s new illustrated bulletin 
on blow molding. It describes 
its function, advantages, limi- 
tations and economies, as well 
as providing a handy check- 
list of Do’s and Dont’s in de- 
sign to take maximum ad- 
vantage of this new technique. 


Write now 
for new informative 
bulletin A1lA-6 


Wyewnt 


AUBURN, N.Y. 


LASTICS 











waste, etc. 


RR siding. 











CONTRACT 
WORK 
WANTED 


Custom Grinding 
m Pelletizing 


Polyethylene, Polypropylene, Polystyrene and 
other thermoplastic materials. 


Film and sheeting scrap, lumps, filament 


Also air separation of sweepings and other con- 
taminated molding powders. 


Equipment includes Sprout-Waldron Pelletizer, 
Cumberland Grinders, Air Separators. Private 


PLASTICS RECLAIMING CORPORATION 


Tomkins Tidewater Terminal, South Kearny, N. J., Ml 3-4145 
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design of the plant and its initial 
operation. The agreement also pro- 
vides for patent licenses to the 
Rumianca firm for manufacture 
and sales of the vinyl resins in 
Italy, and for use and sale of the 
plastics products in other parts of 
the world. 


Witco Chemical Co. has completed 
a $250,000 expansion of its Chi- 
cago, Ill. laboratories for research 
and development on polyester and 
polyether resins for urethane foams 
and solid-cast elastomers. 


The Emeloid Co., Inc., Hillside, 
N. J., has consolidated with 
Addressograph-Multigraph Corp., 
Cleveland, Ohio, through an ex- 
change of shares, according to a 
joint announcement. The Emeloid 
Co., manufacturer of injection- 
molded, vacuum-formed, and die- 
cut plastic components and lami- 
nated-sheet plastics items such as 
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customer credit cards, will operate 
as a subsidiary of Addressograph- 
Multigraph, manufacturer and dis- 
tributor of business machines. 


Owens-Corning Fiberglas Corp. has 
acquired a substantial minority in- 
terest in Fibreglass South Africa 
(Pty.) Ltd., producer of thermal in- 
sulation products. The other share- 
owners are Plate Glass & Shatter- 
prufe Industries, South African 
manufacturer in the flat glass field, 
and Fiberglass Ltd., manufacturer 
of glass fiber products in Great 
Britain. Plans are in progress for 
establishment of a new production 
facility at the company’s principal 
location at Springs, Transvaal, to 
manufacture glass fiber products for 
the electrical and reinforced plas- 
tics industries. 


Lamtex Industries Inc., Farming- 
dale, N. Y. manufacturer of rein- 
forced plastic structures, has ac- 
quired 14,000 sq. ft. of additional 
plant space adjoining its present 
location and has added several 
pieces of new equipment, including 
a 750-ton hydraulic press. 


Deceased 

George H. Clark, 70, retired vice- 
president, manufacturing, of For- 
mica Corp., died in Cincinnati, O. 
on Dec. 30. He was born in South 
Paris, Maine, and 
graduated from 
M.LT., Boston, 
in 1913. Mr. 
Clark joined For- 
mica in 1926 and 
held many posi- 
tions. As _ vice- 
president he was in charge of 
building and supervision of plant 
facilities. He served as director of 
the Society of Plastics Industries 
from 1944 to 1951, as president 
from 1947 to 1949, and as chair- 
man from 1949 to 1951. Mr. Clark 
retired from Formica in 1956, but 
had remained with the company 
on a consultantship basis. Surviv- 
ing are his wife, a son, and two 
grandchildren. 


eb 


Henry D. Randall died Dec. 7 at 
his home in Annapolis, Md. He 
formed the original Plastics Dept. 
in General Electric Co., and after 
retiring from GE at the age of 65 
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in 1946, served as sales manager 
and technical consultant for Insu- 
lating Fabricators until 1959. 


Hylton Swan, 86, retired vice-presi- 
dent of Bakelite Corp., now Union 
Carbide Plastics Co., died Dec. 16 
at Pine Acres in Madison, N. J., 
after a long illness 


Benjamin H. Davis, founder of Da- 
vis-Standard Corp., Mystic, Conn., 
sole sales agent for Standard Ma- 
chinery Corp., died suddenly at his 
home in November. He was vice- 
president in charge of engineering 
and sales for Standard Machinery, 
‘and vice-president and director of 
the parent organization, Franklin 
Research & Development Corp., 
Boston, Mass 


Leroy T. (Doc) Barnette died Dec. 
1%, following a heart attack. He had 
retired from Hercules Powder Co. 
Inc. in 1957 where he had been 
manager of Plastics Markets in the 


Cellulose Products Dept. He joined 
Hercules in 1942 after serving as 
editor of MODERN PLastics; had 
also served with OPM in Washing- 
ton, D. C., and was previously pres- 
ident of H. A. Husted Co., Akron, 
Ohio, and plant manager of Stand- 
ard Products, Detroit, Mich. 


Thomas B. Blevins Jr., 39, Deputy 
Chief of the Materials Section, Re- 
search Branch, Office of the Chief 
of Ordnance, was struck and killed 
instantly by a car 
in front of his 
home about noon 
on Jan. 7. He 
was in charge of 
plastics and rub- 
ber research for 
the Army Ord- 
nance Corps since 1951, and was 
the liaison member for the Ord- 
nance Corps in the Society of the 
Plastics Industry. In that capacity 
Mr. Blevins was a member of the 
Policy Committee of the Rein- 
forced Plastics Division of S.P.L., 
was responsible for the establish- 
ment of military specifications in 
plastics, and was the force behind 


the establishment of the plastics in- 
formation facility for the Defense 
Establishment at Picatinny Arsenal. 
He operated amateur radio station 
W4UMF in the basement of his 
home, and was well known in 
“ham” circles. He was a member of 
the Military Amateur Radio System 
(MARS) Network. He is survived 
by his wife, Mary Ann, and three 
children, Diane, 17; Sharon, 13; 
and Terrence, 4 months. 


Meetings 
Plastics groups 


April 12-14: Deutsche Kunststoff- 
Tagung, Berlin, Germany. 


April 20, 21: The Society of the 
Plastics Industry (S.P.1.), 18th An- 
nual Western Section Conference, 
Hotel del Coronado, Coronado, 
Calif. 

June 5-9: S.P.I. 9th National Plas- 
tics Exposition and National Plas- 
tics Conference, Coliseum and 
Commodore Hotel, New York, 
N. Y. 


June 9-17: European Congress of 
Chemical Engineering ACHEMA 





This NEW 3°x 8 THROPP MILL 


rubber and plastics research 


Aided by many years of experience in designing 
laboratory mills, Thropp engineers have devel- 
oped this up-to-date 3” x 8” model. It sets new 
standards for attractive modern design, com- 
pactness and economical maintenance. 


The new mill, designed for processing small 
batches, is one of the Thropp family of rubber 
and plastics mills, ranging in size up to 84” 
The machine has tilting type guides to facilitate 
thorough and rapid cleaning and prevent carry- 
over of color or other contamination to sub- 
sequent batches. 


Manufacturers who appreciate the importance 
of fast, accurate, economical research and devel- 
opment work will find this machine a sound 
investment. Send for further information. 


wn. . THROPP «<n. 


Division of J. Mo LEHMANN COMPANY, Inc., 551 NEW YORK AVE., LYNDHURST, N, J. 
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YOU CAN TEST* 
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ULTRAVIOLET LIGHT ABSORBERS 


UVINUL is Antara’s name for chemicals that 
protect against ultraviolet (UV) radiations; 
they function by absorbing these rays and dis- 
sipating this energy harmlessly. The UVINUL 
products are the most light-stable UV ab- 
sorbers developed to date. They offer the wid- 
est range of application of any group of UV ab- 
sorbers commercially available in the world. 

Some examples of UV degradation are: loss 
of tack in adhesives, darkening of wood, fad- 
ing, loss of dimensional stability, rancidity, and 
sunburn. The UV component in light (day- 
light or fluorescent) affects clear and pastel 
plastics too, causing discoloration, surface craz- 
ing, brittleness, and loss of tensile strength. If 


your product deteriorates in the presence of 
light, the cause may be UV radiations — and 
it’s more than likely that the problem can be 
solved with a UVINUL absorber. 

UVINUL products can be incorporated 
into UV-sensitive material directly —or can 
work in a protective shield, wrap, or coat- 
ing. The table below suggests areas of 
use. Our chemists can help you apply the 
UVINUL absorbers effectively — and mean- 
while, you can easily test their protective 
power by using clear cellulose acetate sheets 
containing UVINUL D-49. Just fill out the 
coupon and mail it to Antara for your free 
supply and directions for use. 


SUGGESTED AREAS OF USE FOR UVINUL UV ABSORBERS 





UVINUL 


UV-SENSITIVE 


MATERIA 


Acrylics 


Epoxy Resins 








Latex 








Nitrocellulose __ 
Paints, Oil-Base 





Paints, Water-Base 7 





Polyester Resins 





Polyolefin Resinst 





Polystyrene 

Polyvinyl! Chloride (PVC) _ 
Rubber 
Urea-Formaldehyde Resins 














Urethanes 





Varnish ; 
LEGEND: X=compatible and effective. 
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ANTARA ANTAR Ao 
get] CHEMICALS 


A DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 0 


435 HUDSON STREET: NEW YORK 14, NEW YORK 
SALES OFFICES: New York * Providence * Philadelphio * Chorlotte * Chattanooga * Chicago 


Portland, Ore. * San Froncisco * Los Angeles. IN CANADA: Chemical Developments of Canada, Ltd., Montreol \S 
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XX—compatible and effective to a superior degree. 
tSamples of chemicals still under development are available for trial in these products. 


ANTARA CHEMICALS 
435 Hudson Street, New York 14, N. Y. 


Gentlemen: 


Please send me free test sheets containing UVINUL 
D-49 along with directions for use (TA-33). 


NAME 
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Congress and Exhibition, Frank- 
furt am Main, Germany. Simul- 
taneously, and in the same city, 
15th Meeting of European Federa- 
tion of Corrosion. . 


June 16-25: Europlastica 1961, Pa- 
lais des Floralies—Parc, Ghent, 
Belgium. For additional informa- 
tion, write: H. P. Persin, Sec. Gen- 
eral, at above address. 


June 21-July 1: Interplas 61, 6th 
International Plastics Exhibition 
and Convention, Olympia, London, 
England. 


July 27-Aug. 1: International Sym- 
posium on Macromolecular Chem- 
istry, Queen Elizabeth Hotel, 
Montreal, Canada. 


Other groups 

Feb. 20-23: Technical Assn. of the 
Pulp & Paper Industry (TAPPI) 
46th Annual Meeting, Hotel Com- 
modore, New York, N. Y. 


Feb. 26-Mar 1: American Institute 
of Chemical Engineering, 1st 
A.L.Ch.E. Petrochemical and Refin- 


ing Exposition, Municipal Auditor- 
ium, New Orleans, La. 


Mar. 3: Akron Poiymer Lecture 
Group, “Thermal Decomposition of 
Unsaturated Materials,” Knight 
Hall, University of Akron, Akron, 
Ohio. 


Mar. 7: TAPPI program, “The De- 
velopment of Plastics as a Packag- 
ing Medium,” Chicago Bar Assn., 
Chicago, Il. 


Mar. 27-31: 3rd National Sympo- 
sium on “Temperature—Its Meas- 
urement and Control in Science and 
Industry,” jointly sponsored by 
American Institute of Physics, In- 
strument Society of America, and 
National Bureau of Standards, will 
be held in Columbus, Ohio. 


Mar. 28: Rochester Society for 
Quality Control 17th Annual Qual- 
ity Control Clinic, University of 
Rochester, Rochester, N. Y. 


Apr. 10-13: AMA National Pack- 
aging Show, Exposition Center, 
Chicago, Ill. 

June 20-29: IPACK Biennial Inter- 


national Packing and Packaging 
Exhibition, Milan, Italy —End 
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This handy new bulletin contains more in- 
formation on what is available in plastics 
molding machinery than has ever before 
been published in one manual. It is, in 
short, a buyers’ guide, which contains the 
necessary data for the intelligent selection 
of equipment. 

Here you will find tables giving specifi- 
cations for all the types of molding ma- 
chines manufactured by Watson-Stillman. 
Included are illustrations as well as a defi- 
nition of each class of machine, Space is 
also devoted to the special equipment 
manufactured by the company and a de- 
scription of the Farrel-Birmingham labo- 
ratory facilities, where manufacturers are 
invited to explore the possibilities of new 
processing and a techniques. 

If you are concerned in any way with 
the operation of plastics molding ma- 
chinery, you will benefit from a copy of 
this fact-filled bulletin. 

Write today for your free copy of bulle- 
tin 600. 

FARREL- BIRMINGHAM COMPARY, INC. 
WATSON-STILLMAN PRESS 
565 Blossom Road, Rochester “47 N.Y. 
Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., 
Buffalo and Rochester, N. Y. 

Sales Offices and Agents in all Principal Cities 
European Office: Piazza della Republica 32, 
Milano, Italy 
Represented in Canada by Barnett J. Danson, 
1912 Avenue Road, Toronto, Ontario 
Represented in Japan by 
The Gosho Company, Ltd. 
Machinery Department, Tokyo, Osaka, 
and Nagoya 


—— 


WATSON 
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STILLMAN 


NOW! 
COMPLETE 
SPECS 


on the world’s broadest line 
of plastics molding machinery 
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Appointments, promotions, and relocations in the plastics industry. 


Allied Chemical Corp.—National Ani- 
line Div.: Neal M. Draper appointed 
v-p, responsible for sales of organic 
chemicals, dyestuffs, and pigments. 
Max Saltzman appointed to newly- 
created post of tech. asst. to v-p, re- 
sponsible for coordination of R & D 
projects in connection with pigments. 
Harold L. Rieg, appointed acting resi- 
dent mgr., Chicago, Ill. branch of the 
division. 


Hercules Powder Co.: Dr. Gilman S. 
Hooper named dir. R & D, fiber de- 
velopment dept., and Desmond L. 
Farrell appointed mgr., polypropylene 
fiber plant at Covington, Va. 


Monsanto Chemical Co.—Plastics 
Div., Springfield, Mass.: J. R. Eck ap- 
pointed asst. gen. mgr. after serving 
as pres. of Mobay Chemical Co., 
jointly-owned by Monsanto and 
Farbenfabriken Bayer A.G., West 
Germany. J. D. Mahoney elected 
pres. of Mobay Chemical Co. He is 
succeeded as dir. of marketing by 
Howard I. Armstrong. Horace E. 
Bent joined the engineering dept.; 
Francis T. Goban, the sales dept.; and 
Orville W. Gruebmeyer Jr., the pilot 
plant section of the research dept. 


Union Carbide Corp.—Union-Carb‘de 
Plastics Co.: John W. Paterno ap- 
pointed tech. rep., New York sales 
region, responsible for sales for phe- 
nolic, epoxy, and vinyl resins. 
Visking Co.: Harry C. Byrne Jr. 
named sales mgr., plastic films. 


G. T. Schjeldahl Co., Northfield, 
Minn.: Noel A. Wright named sales 
rep., Dayton, Ohio and Wright-Pat- 
terson Air Force Base area. Dr. 
Francis H. Bratton named dir. of re- 
search in charge of the company’s 
new mineral fiber program. The com- 
pany manufactures packaging ma- 
chinery, industrial tapes and adhe- 
sives, air-supported plastic buildings, 
high altitude research balloons and 
space Satelloons. 


Food Machinery & Chemical Corp.: 
Charles F. Ferraro promoted to supv., 
polymer evaluation section, organic 
and polymer dept., at the R & D 
Center, Princeton, N. J. Ronald L. 
DeHoff joined FMC epoxy dept. as 
market development rep. for the com- 
pany’s recently introduced Oxiron 
epoxy resins. 


Dimensional Plastics Corp. is the new 
name of Plastex Laminates Inc., 1000 
E. 26 St., Hialeah, Fla. 


Pittsburgh Plate Glass Co.—Fiber 
Glass Div. established a Boston dist. 
sales office at 13 Eaton Ct., Wellesley 
Hills, Mass.: Thomas M. McLaughlin 
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appointed dist. sales mgr., Eugene M. 
Wheeler Jr. named sales rep. 


Advance Solvents & Chemical Div., 
Carlisle Chemical Works Inc., New 
Brunswick, N. J., appointed Poliquima 
Industria E Comercio, Caixa Postal 
12745, Sao Paulo, as exclusive agent 
market and licensee in Brazil. Poli- 
quima will manufacture and market 
Advastab PVC stabilizers for the 
plastics industry and Zirco drier 
catalyst for the paint industry, under 
a license from Advance Solvents. 


Jones-Dabney Co.—Resins and Chem- 
icals Div. established three new sales 
territories for its line of coating resins, 
including epoxies, vinyls, acrylics, and 
others: R. T. O’Connor named New 
England rep.; R. L. Wheeler, Mid- 
western rep.; and G. V. Jenks, Los 
Angeles rep. : 


J. P. Stevens & Co. Inc.: Richard G. 
Adams named head of fibrous glass 
research, Central Research Labora- 
tories, Garfield, N. J. John S. Me- 
Bride joined the Industrial Fiber 
Glass Dept., New York, N. Y. as 
asst. to tech. dir., Richard C. Horton. 


Girdler Process Equipment Div., 
Chemetron Corp., has moved its head- 
quarters to 2820 W. B’way, Louisville, 
Ky. The location already houses the 
div.’s mfg. facilities for Votator con- 
tinuous processing equipment and 
Thermex dielectric heating equipment. 


Owens-Corning Fiberglas Corp. has 
formed a subsidiary corp., Owens- 
Corning Fiberglas International S.A.: 
George Cook III, mgr. of the Interna- 
tional Div., appointed pres., and 
J. Dennis Menton named sales mer. 
The new subsidiary will be responsible 
for marketing products outside the 
North American continent. 


California Chemical Co.—Oronite 
Div.: E. J. Van Buskirk, formerly 
N. Y. dist. mgr., surface coatings and 
plastics chemicals, promoted to newly- 
created post of resin sales mgr., Los 
Angeles, Calif. He is succeeded as 
manager of the New York district by 
Vincent Gould. 


DeSoto Chemical Coatings Inc., Chi- 
cago, Ill.: Frank B. Kreider appointed 
dir., marketing, for all divs. of the 
corporation. Frank J. McLeod named 
tech. sales engineer. His activities in- 
clude market and product development 
in the reinforced plastics field. 


Barron Plastics Inc. has moved into its 
newly constructed building at 100 
Barron Dr., Woodlawn, Ohio. Orig- 
inally distributors of plastic sheet, rod, 
and tube, the company now has facili- 


ties for custom injection molding and 
fabrication of acrylics, vinyl, and 
polyethylene. 


Ren Plastics Inc., epoxy compounder: 
J. Walter Guyer, dir. of development 
laboratories, appointed dir. of special 
projects. The R & D laboratory has 
been moved from Okemos, Mich. to 
the firm’s general offices and produc- 
tion facilities at Lansing, Mich. 


Louis P. Deis named mfg. supt. for 
AviSun Corp.'s film and fiber plant in 
Newcastle, Del. 


Iver G. Freeman appointed v-p and 
gen. mgr. National Cleveland Corp.’s 
plastics divs., Auto-Vac Co. and Auto- 
Blow Corp. in Fairfield, Conn. 


W. A. Dimler Jr. appointed sales de- 
velopment engineer, polychemical staff 
of Texas Butadiene & Chemical Corp., 
with headquarters in New York. 


Marlow H. Paulson Jr. named Buton 
product coordinator for the plastics 
and resins div. of Enjay Chemical Co., 
div. of Humble Oil & Refining Co. 


John W. Hawley appointed chief 
products engineer—thermoplastics, 
Molded Products Div., Stauffer Chem- 
ical Co., Los Angeles, Calif. 


Frank Noonan joined Geigy Indus- 
trial Chemicals Div., customer service 
dept., Ardsley, N. Y., as product mgr. 
in charge of fluorescent agents. 


Elwood W. Phares, formerly sales 
mgr., promoted to v-p—sales, Cary 
Chemicals Inc., producer of PVC 
resins and compounds. 


August Metz elected pres. of United 
Plastics Distributors Assn. He is gen. 
mgr., Pittsburgh branch, Commercial 
Plastics & Supply Corp., New York, 
am 3. 


Corrections 


“Reinforced plastics conference (MPI, 
Dec. 1960, p. 128): R. C. Harper and 
F. H. Bratton, who addressed the 
meeting on “Contour-matched metal 
molded glass reinforced plastics for 
outdoor use,” are associated with the 
Cimastra Div. of The Cincinnati Mill- 
ing Machine Co. 


“Tomorrow is today for vinyl—films, 
sheets, coatings—in construction” 
(MPI, Dec. 1960, p. 83): Page 84, 
photo at top of Col. 1 should be cred- 
ited to Goodyear Tire & Rubber Co. 
. . . Page 86, Col. 1, Line 30, correct 
company name is Seal Zit Products 
Co., Long Beach, Calif. These com- 
panies should also be listed in the 
acknowledgments on page 185.—End 
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Mod. Preplastmatic 300/40/150 INJECTION MOLDING 
© plasticizing capacity Ibe/h 68 , MACHINES FOR 
coats ame iio A THERMOPLASTICS 

‘(= . 3 RESINS 


e OIL OPERATED 
Vickers hydraulics 


e AUTOMATIC 
Siemens electrics 
with screw-pre- 
plasticizer 


Mod. Preplastmatic 12/350/2200 
@ injection capacity oz 423 

@ plasticizing capacity Ibs/h 770 
@ locking force U.S. tons 2420 

@ platens dimensions in. 79x83 


~ TRIULZI 





PREPLASTMATIC Models 


e with screw preplasticizer: 
from 3 to 705 1/2 oz. 


PLASTMATIC Models 


e without preplasticizer: 
from 3/4 to 28 oz. 


BLITZ Models 


tast cycling: 1800 cycles/h 


Our technical and commercial 
offices offer you their assistance and 
recommendations for the solution 
of your technical problems, and place 
at your disposal their testing Mod. PREPLASTMATIC 80/P/80 
department, duly equipped for 7 ae a a . ms => . 
e@ plasticizing capaci s/ er hour 
a e feohiuie nase , U.S. tons 440 
e@ dry cycles up to 240/h 


NOVATE (Milano) Italy Other presses of our normal production line: 


tel. 3 49 16 61/2/3/4 —Presses for thermosetting materials 
3 49 17 85/6/7/8 


telegr.: Triuizipres—NOVATE MILANESE —Presses for polyester resins 
—Presses for plastic laminates 





CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


FOR SALE—(1) Baldwin 24”x24” platen, 
14” ram, 39” dalite, 14” stroke, P cyls. 
$1800.00. (2) 28"x24” platen size, 14” ram, 
34” dalite, 14” stroke, P. B. cyls. $1820.00 
ea. Clifton Hyd. Press Co., P.O. Box 325, 
Clifton, N.J 


SHEETER—Unused, suitable for cutting 
sheets from rolls up to 57” wide, infinite- 
ly adjustable sheet lengths from 2” to 
31's”. Handles any rigid material to .060. 
Price $3000. Reply Box 6822, Modern 
Plastics 


TRANSFER MOLDING PRESSES—300- 
ton Stokes with Bristol Timers and Dual 
Pumping Systems. Two available. 100 ton 
and 80 ton sizes also available. Injection 
molding machines—8 oz. Reed Prentice, 
Double Link Type with timers and auto- 
matic controls. New 1950's. Several avail- 
able. Laminating presses—600 ton Adam- 
son with eight 42”x42” steam heated 
platens—350 ton Universal with twelve 
30”x60” steam plates—175 ton Elmes with 
six 72”x42” steam heated plates. Many 
other multi-opening presses in stock 
We carry a complete line of scrap grind- 
ers, extruders, mills, calenders, preheat- 
ers, tablet presses, banbury mixers and 
other equipment for the plastic trade 
Liquidations our specialty What do you 
have for sale? We will finance your 
purchases. Johnson Machinery Company, 
9) Elizabeth Avenue, Elizabeth, New 
Jersey, ELizabeth 5-2300 


FOR SALE—(1) Banbury Midget Mixer 2 
HP; (1) No. 3 Banbury Mixer 75 HP; (2) 
Baker Perkins 50 and 100 gal. Sigma 
Blade Jacketed Mixers; (1) No. 1 Ball & 
Jewell Rotary Cutter; (1) No. 18 Cum- 
berland Rotary Cutter; (3) Mikro Pul- 
verizers, Bantam, 1SH and ISI; (6) 
Stokes Preform Presses, models R, T, 
DD2, DDS2, DS3 and D4; partial listing, 
send for details. Brill Equipment Co., 
35-55 Jabez St., Newark 5, NJ. Tel: 
Market 3-7420 


FOR SALE—200 gal. Stainless Jacketed 
reactors; 1350 gal. T347 Stainless jacketed 
resin kettle; American 42”x1l dbl 
drum dryer, ASME code, Stainless trim; 
2750 gal. T316 Stainless pressure tanks, 
coils, dished heads; Buflovak 42”x120” 
double drum dryers; 1800 gal. T316SS 
jacketed and agit. resin kettle; 800 sq. ft. 
T316SS shell and tube heat exchangers; 
Baker-Perkins #15-UUMM, 100 gal. jktd. 
Saperaee blade mixer, 100 HP; Buflovak 
0’ pulverizers; Worthington 70 cu. ft. 
rotary blender; we pay cash—top dollar 
for idle, surplus uipment. Perry, 
1429 N. 6th St., Phila. 2: Ba 





WHEELABRATOR PLASTIC DE- 
FLASHERS for sale: 20-27 Tumblast, 
27x36 Tumblast and No. 1 Multi-table 
complete with dust collectors, con- 
trol panels, p.b. stations. Guaranteed 
to be in like-new condition. Ideal 
for deflashing of all plastic parts. 
Universal Noh ai. Equipment 
Co., 1630 A Reading, Pa., 
FRanklin 3-5103. 











INJECTION MOLDING—HPM 9 oz; Hy- 
draulic Press, French oil semiautomatic 
100 ton; Elmes 60 ton ~ speed; Mill- 
Farrell 16x36; Baker Perkins SS, 2 arm, 
jacketed, vacuum, hydraulic en 100 gal- 
SOHP, also 150 gal-75 HP; Mixer 2 arm 
150 gal. Day Imperial steel; Extruder 8” 
elec. heated; Ram extruder; Machine- 
craft Corp., 800 Wilson Ave., Newark 5, 
New Jersey. MI 2-7634. 
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SUBSTANTIAL SAVINGS on good equip- 
ment. Unused F-B 14"x30” Two Roll 
Mills; Good used 2 Roll Mills, 22”x60"; 
3 Roll Calender 22”x58” with eg 
sories; 6 Southwark Presses, 36”x36”", 14” 
Ram; Stewart-Bolling Press 36” x36", 22” 
Ram; HPM Self Cont. Presses, 7 and 25 
ton; F-B Unused Belt Press 52” x 31’. Ex- 
truders: NRM 159”; NRM 6” Rubber 
Tuber; Royle 2” Extruder: Hydraulic 
Strainer 15”. Vulcanizers: 6x16’, 41”x54”, 
2’x4’, others; Utility Rubber Stock Cut- 
ter + Conveyor; Baker Perkins 150 
gal -3 Mixer, 150 HP; J. H. Day 
Mogul Mixer, 150 gal. Vac. Cov. 75 HP; 
Baker Perkins 5 gal. P- rsion Mixer, 
30 HP; pam oS Day 40 gal. 
Pony Mixers. In ~y about the FMC 
Rental-Purchase Plan. First Machinery 
Corp., 209-289 Tenth St., Brooklyn 15, 
N.Y.—ST 8-4672, Cable ‘ ‘Effemcy. 


FOR SALE—(2) 300 ton Dunning & Bos- 
chert compression molding presses; (1) 
Hartig 2” electrically heated plastics 
extruder; 1 Bipel 35 ton hydraulic pre- 
form press; (2) 50, 100 ton self-contained 
transfer molding presses; (3) Ball & 
Jewell granulators 15, 10, 715 horsepower. 
Chemical & Process Machinery Co 

52-9th St., Brooklyn 15, N.Y. HY 9- 7260, 


FOR SALE—DDS-2 Stokes Rotary Pre- 
form Machine. Rebuilt and in rfect 
condition. See operating. Wanted: De- 
fiance Model #20 Preform Machine. 
Reply Box 6812, Modern Plastics. 


MOST MODERN PACKAGING AND 
PROCESSING MACHINERY Available at 
great savings. Baker Perkins, W. & P. and 
Day Double Arm Steam Jacketed Heavy 
Duty Mixers—25, 50, 75, 100, 150 and 200 
gal. capacities. Day, Robinson 50 to 10,000 
lbs. Dry Powder Mixers, Jacketed and 
Unjacketed. Also wood and enamel. 
H. K. Porter 650 gal. Steam Jacketed 
Double Spiral mixers. B. P. 100 gal. 
Jacketed Stationary Vacuum Double 
Arm Mixer. Day Imperial 75 gal. Double 
Arm Mixer, Sigma, Dispersion Blades. 
Mikro Pulverizers, Models Bantam, 1SH, 
2TH, 3TH and 4TH. Fitzpatrick Models 
D, K-7 and K-8 Stainless Steel 
minuters. Colton 2RP, 3RP, 3B, 2 
Tablet Machines. Stainless Steel Jacketed 
Mixing Kettles 100 and 150 gal. capaci- 
ties. Day Ro-Ball Sifters. Package ma- 
chinery, Hayssen, Scandia, Wrap King, 
Campbell, iller Wrappers. Cartoning 
machines—Ceco, Pneumatic Scale, Jones 
Filling machines—all types and _ sizes. 
Union Standard Equipment Compan 
318 Lafayette Street, New York 12, N. 
Phone: CAnal 6-5333. 





FOR SALE—(5) Circulating air ovens, 
steam heated. Inside dimensions 10’x11’ 
x6’ ——- Each ay equipped with 3— 


6 bladed 30” dia. fans independently 
driven by 5HP motors, controllers and 
Minneapolis Honeywell Thermal Record- 
ers 50°— 250° F. range. Condition as new. 
Box 6806, Modern Plastics. 





FOR SALE—Baldwin 150 ton, 30x20” 
self-contained, Watson- a 240 ton, 
ten 24x56" platens. W&W 200 ton, 
24”x42”. Stokes Standard 50, 100 and 150 
ton Semi-Automatic. D&B 150 ton, 
25”"x25”". French Oil 120 ton self-con- 
tained. 120 ton Upstroke, 29x21”, 10” 
stroke. 50 ton ease 24”x20”. Stokes 
15 ton automatic youre Pumps and 
Accumulators. MP’ 5” wire covering 
Extruder. New 34” *Biastic Extruder. 
Other sizes up to 6”. Seco 6”x12” and 
8”x16", 2-Roll Mills and Calenders and 
other sizes up to 60”. 60” Spreader Heads 
with XP motors. Despatch electric heated 
ovens and other types. New 34 oz. Bench 
Model Injection molding machines. Van 
Dorn 1 and 2 oz. Other sizes up to 100 oz. 
Baker-Perkins and Day Jacketed Mixers. 
Taylor-Stiles Pelletizer, 742 HP. Plastic 
Grinders. Stokes RD4 and R Machines. 
Send for listings. We buy your — 
machinery. Stein Equipment Com — 
107-8th Street, Brooklyn 15, New 


FOR SALE—(1) Model “R” Stokes Pre- 
form Press $1,200.00. 2 Leominster Tool 
Model 5C8 Injection Machines $2,250.00 
each. Call or write for appointment to 
see in operation before removal. R. E. C. 
Mfg. Corp. 1250 Highland St., Holliston, 
Mass. GArden 9$-2061. 


Machinery Wanted 


type, heating’ platens Press, laminatin ng 
nesting platens, minimum 39”x44". 
Preferably openings, 100 tons, with 
pumps and controls. Aligned to produce 
flat sheets with uniform thickness. Reply 
Box 6807, Modern Plastics. 





WANTED—Used Impco 16 to 22 ounces 
injection <i ee machine. Model VF 
822A. Repl to, Bluemel Bros. Ltd., 
Wolston, er Coventry, England. 


WANTED—66” Vacuum metalizing tank 
i ood condition. Reply to Box 6818, 
Modern Plastics. 








PLASTIC PROCESSING Mach. wanted— 
60” mill, #9 or 10 Sturdevant blender, 
Taylor Styles dicer. Lee Chemical Co., 
830 onroe Street, Hoboken, L 
WH 3-5793 (NYC), OL 6-2020 (NJ). 


Materials Wanted 


GET THE TOP MONEY FOR PLASTIC 
SCRAP—Now paying top prices for all 
thermoplastic scrap. Wanted: polystyrene 
cellulose, acetate, vinyl, polyethylene, 
butyrate, acrylic nylon. All types and 
forms including rejects and obsolete 
molding powders. Fast action wherever 
ou are located. WRITE, WIRE, TODAY! 
eply Box 6828, Modern Plastics. 





WANTED—Plastic scrap. Polyethylene, 
Polystyrene, Acetate, Acrylic, Butyrate, 
Nylon, Vinyl, George Woloch, Inc., 514 
West 24th Street, New York 11, N.Y. 





WANTED—PLASTICS of all kinds. 
Virgin, reground, lumps, sheet and 
reject parts. Highest prices paid for 
styrene, polyethylene, acetate, nylon, 
vinyl, etc. We can also supply virgin 
and reground materials at tremen- 
dous savings. Address your inquiries 
to: Goldmark Plastic Compounds, Inc 
4-05 26 Ave., aang Island City 2 
N. Y¥. RA 1-0880 











WANTED—WANTED—Urea and mela- 
mine molding powders—distress and sur- 
plus =e wanted. Write Box 6815, 
Modern Plastics. 


PLASTIC SCRAP WANTED-—Styrene, 
polyethylene, butyrate, acetate, vinyl, 
nylon, etc. Lumps, reground, virgin lots, 
off grade, molded parts etc. e also 
have lar - inventories of virgin and re- 
processed materials to offer at realistic 
rices. Universal Plastics Corporation, 15 
hird Street, Passaic, NJ. PRescott 
3-0370. 








PLASTIC SCRAP WANTED—Acetate, 
acrylic, butyrate, goesome, styrene, 
vinyl, nylon, etc. © pay top dollar for 
your plastic scrap an = us molding 
powders in any form. We also supply 
molding powders to the plastic industry 
at reasonable prices. Please contact = 
information: hilip Shuman & 

Inc., 571 Howard — Buffalo 6, New 
York—tel: TL 3 311 





WANTED — Large quantities mixed 

colored flexible vinyl scrap, suitable for 

sorting. We also need al ‘other ades 

of thermoplastic ocrep materials in the 

form of _-~ pellets, rejected parts, 

. Alan Plastics Corporation, Canton, 
ass. 


(Continued on page 238) 
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This sign, 95 ft. long x 10 ft. deep, was made by Fredk. B. Hall & Co. Ltd., New Cross Road, 
London, S.E.14, from opal corrugated ‘Perspex’ acrylic sheet and blue flat sheet ‘Perspex’ 
for Pan American World Airways, Piccadilly, London, office. 


¢ perspex’ acrylic sheet as a sign material is one of the world’s most 
ert business attractions. This efficiency is often best demon- 
strated by very simple designs like this 95 foot long 10 foot deep 
fascia sign at the Pan American offices in Piccadilly. Outstanding, 
crisply readable and yet as distinctive as its surroundings, this is 
probably the largest illuminated sign ever made from ‘Perspex.’ 
This lightweight, easily shaped material, with a superb finish, is one 
of the most versatile of the wide range of plastic materials made by 
I.C.1. If you work with plastics it will pay you to keep in touch with 
I.C.1., whose job is the developing of new plastics and advising on 
the application of existing ones. 
The I.C.I. Plastics Division technical service is freely available to all 
customers through oversea companies, agents and representatives. 


2 t 2 be) sz BD < >) ‘Perspex’ is the registered 
wv uw Ss r J trade mark for the acrylic sheet 


manufactured by 1.C.1. 


THE FINEST PLASTICS TECHNICAL SERVICE IN THE WORLD 


Imperial Chemical Industries Ltd., Plastics Division, Export Dept., Bessemer Rd., Welwyn Garden City, Herts., England. 
U.S.A. Enquiries to: ¥. B. Henriques Inc., 521 Fifth Avenue, New York 17, N.Y. 


Canadian Enquiries to: Canadian Industries Limited, Plastics Division, P.O. Box 10, Montreal, P.Q. 
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(Continued from page 236) 
Materials For Sale 


FOR SALE—regr. str. & m/c Cycolac 
Type T—one uniform lot 40,000 Ibs.; 
white rigid vinyl sheet scrap 5,000 lbs.; 
ist black C/A pellets 15,000 lbs; natural 
E pellets, virg. & repr. 20,000 Ibs. 
Reply Box 6824, Modern Plastics. 


FOR SALE—Linear Polyethylene powder 
natural. Huge quantity exceedingly low 
price depending on volume. Write Box 
6808, Modern Piastics. 


FOR SALE—TESLAR 170 Ib. 100 gauge 
type 20 APW duPont Teslar white PVF 
film. In rolls 2149” wide. Has 6800 adhe- 
sive (1) side. Ready to laminate. Value 
$1050. Make offer. Also 1200 sheets .010 x 
21'2 x 51% rigid magnetic vinyl 530% 
iron oxide. $1000 value, make offer. Reply 
Box 6831, Modern Plastics 


Molds For Sale 


PIPE FITTINGS MOLDS—4 cavity molds 
for insert couplings and adapters 1%”, 34”, 
", 144”, 149”. Excellent condition. Box 
6804, Modern Plastics 


SOAP DISH MOLD AVAILABLE—sale 
or royalty arrangement. New design one- 
piece dish has been on test sale only, 
where it met with an excellent reaction 
Replaces two-piece polyethylene dish at 
a lower retail price. Wiggins Plastic 
Molding Co., Inc., 180 Kingsland Road, 
Ciifton, NJ 


FOR SALE—School supply molds, house- 
ware molds also some novelty and spe- 
cialty items. All molds in excellent con- 
dition. Reasonable prices. List furnished 
upon request. Sterling Plastics Co., 1140 
Commerce Ave., Union, N.J 


Help Wanted 


PLASTIC PANEL TECHNOLOGIST is 
sought by progressive manufacturer. The 
basic strengths in sales and research of 
the Butler Manufacturing Company have 
made its Plastics Department a leader in 
reinforced plastic panels. To take full 
advantage of our potential, we are in- 
creasing the technical strength of our 
production staff. We are seeking a man 
who will be responsible for improving 
the efficiency of our present panel pro- 
duction—who can relate sales require- 
ments to specifications for new equip- 
ment and plant design. In return, we 
wil) offer continually increasing respon- 
sibility according to your ambitions and 
performance. A  Bachelor’s Degree in 
Chemistry or Chemical Engineering is 
preferred. We desire also that you have 
had laboratory work in reinforced plas- 
tics, as well as experience in devising 
and improving production processes. A 
real asset in this work will be your 
proved ability to innovate. Your answer, 
which will be kept in complete confi- 
dence, should include a personal resume 
and be sent to Mr. Orval W. Groves, 
Employment Supervisor, Butler Manu- 
facturing Company, 7400 East 13th Street, 
Kansas City 26, Missouri 


ARE YOU A PLASTICS SALES PRO- 
DUCER? An attractive sales opportunity 
exists in our organization where the 
challenge is formidable but where 
achievement is readily recognized and 
rewarded. The man we seek should 
possess the following qualifications: Min- 
imum two years thermo plastic resin 
sales experience; Proven outstanding 
creative sales ability; High degree of 
intiative and self reliance; Future man- 
agement potential; Willingness to locate 
East Coast or Midwest. If you are inter- 
ested in making the maximum use of 
your capabilities, please send a summary 
of your experience and background to 
Marketing Manager, Chemicals and Plas- 
tics, Cosaen Petroleum Corporation, P.O 
Box 1311, Big Spring, Texas 
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INJECTION MOLDING SUPERINTEND- 
ENT—Metropolitan New York. Excep- 
tionally interesting connection for a 
thoroughly expd. man on molding, dies, 
and machinery. Confidential. Box 168, 
peaiactvine, 110 W. 34th St., New York 
Sity 





PRODUCTION MANAGER Ohio 
molder of reinforced plastics seeks 
graduate engineer with fundamental 
knowledge of matched die molding 
with both preform and premix ma- 
terials. Previous training and experi- 
ence must indicate thorough knowl- 
edge of the industry. Age 35 to 50. 
Position offers unusual opportunity 
for growth. Salary open. A complete 
resume should accompany your reply 
to Box 6825, Modern Plastics 











PLASTICS CHEMIST—To handle devel- 
opment program on polyurethane foams 
and elastomers with fast-growing South- 
eastern company. Excellent opportunity 
for growth. Box 6821, Modern Plastics. 


REVELL, INC. has a career opportunity 
for a graduate engineer to function as 
liaison between the New Products De- 
artment and other company divisions. 
his person will report to the Director 
of Operations and he will be involved 
from the inception of a new product 
until successful production. Some expe- 
rience in the plastics field and a proven 
record in project development is _ re- 
quired. Send resume to: Revell, Inc., 
4223 Glencoe Ave., Venice, California 


MOLDING POWDER SALESMEN—Com- 
pounder and distributor of Polystyrene 
and Polyethylene requires experienced 
salesmen with following in Eastern and 
Midwest territories. Salary and commis- 
sion, five figure earning potential. Box 
6819, Modern Plastics 


SALESMEN OR SALES TRAINEE—Plas- 
tic manufacturer Mechanical back- 
ground plastic exp. helpful. NYC. Salary 
plus commission. Box MP 1711, 125 W 
41 St., N.Y. 36, N.Y 


PRODUCT MANAGER to organize and 
operate machinery division. Outstanding 
opportunity for growth in a progressive, 
fast-growing subsidiary of a Nationally 
known Chemical Company. Must have 
sufficient experience to completely 
supervise the engineering, design and 
manufacture of forming machinery, dies 
and take-up equipment for the Plastic 
Industry. Must also be able to handle 
selling and advertising program for this 
equipment. Will be in complete charge 
of the machinery division. Located 2 
hours from New York City in a pleasant 
resort area community of 5, Write 
giving full details including experience, 
accomplishments and salary require- 
ment to Box MPL, 1661, 125 West 41 St., 
New York 36 





EXPERIENCED VINYL ROLLER 
LAMINATING man to lead new divi- 
sion in old established company, with 
progressive management. cated in 
greater Boston area. Excellent salary 
and unusual opportunity. Our em- 
aces know of this ad. All inquiries 
eld in strict confidence. Send replies 
listing experience, salary require- 
ments and all pertinent information to 
Box 6830, Modern Plastics. 











SPRAY ROOM FOREMAN—Excellent 
opportunity for man experienced in 
automatic spray painting of small plastic 
parts, and familiar with other decorating 
yrocesses. Plant located in Boston Area. 
ermanent position with broad company 
benefits. Reply to Box 6817, Modern 
Plastics. 


VACUUM METALIZING—Situation open 
for man to take complete charge of 
vacuum metalizing operation in long 
established firm. Must have complete 
production and operational knowledge of 
vacuum plating processes. Plant location 
in Boston Area. Excellent program of 
company benefits. Reply submitting 
resume and salary requirements to: Box 
6816, Modern Plastics. 





PRODUCT DEVELOPMENT ENGINEER 
A leading converter of plastic film and 
sheeting has position available in its 
Development Division. Must be an “idea 
man” for the development of new prod- 
ucts drawing from past experience and 
from laboratory findings of chemical 
suppliers. Position requires imagination 
and initiative and good background of 
experence and chemical education in the 
PVC industry. Send resume to Box 6814, 
Modern Plastics. 


SALES—PVC Rigid and Semi-rigid 
sheets. AAA-1 Company expanding into 
these products, needs experienced man 
with growth potential to spearhead prod- 
uct development and sales of entire line. 
Reply Box 6833, Modern Plastics. 


HELP WANTED— Injection Molding 
Foreman, small new plant in New Jer- 
sey, old established firm, 5 minutes from 
George Washington Bridge. Must have 10 
years experience. Excellent opportunity. 
Box No. 6813, Modern Plastics. 


WANTED—TECHNICAL SALES REPRE- 
SENTATIVE — Manufacturer of Glass 
Reinforced Alkyd Molding Compounds 
offers excellent opportunity to aggressive 
young salesman in New England area. 
A knowledge of thermosetting molding 
compounds and molding experience is 
desirable. Mail resume to GLASKYD 
Incorporated, Eckel Road, Perrysburg, 
Ohio; Attention D. K. Welles 


PLASTICS APPLICATION ENGINEER— 
Development and technical service on 
new applications of injection molded 
Delrin, Nylon, Teflon, polypropylene and 
styrene parts for mechanical applica- 
tions. Well-known company with new 
custom-molding affiliate will pay above- 
average salary to engineer with ability 
and initiative. Suburban N.Y. location. 
Reply Box 6812, Modern Plastics. 





APPLICATIONS ENGINEER—Degree 
in Chemical Engineering or Chemis- 
try required. Prefer three year’s ex- 
perience in thermosetting and ther- 
moplastic molding techniques and 
materials; plus, experience or interest 
in polyester and epoxy lay-up work, 
low cost plastic tooling, purchased 
laminates, and application of thermo- 
setting resins. Work to include engi- 
neering development, consultation, 
in-plant manufacturing applications, 
an specification writing. Liberal 
company benefits. Relocation expenses 
paid. Send resume and salary re- 
uirements to Mr. J. F. Caldwell, 
r.% 374, Westinghouse-Baltimore, 
P.O. Box 746, Baltimore 3, Maryland. 











SALESMAN—potential sales manager 
Eastern Division for reprocesser of plas- 
tic compounds. Terrific opportunity for 
experience aggressive individual. Salary 
open. Chemsol, Incorporated, 74 Dod 
Street, Elizabeth 3, New Jersey. 


(Continued on page 240) 
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REPRESENTATIVE for the sale of in- 
jection molding machines and auxillary 
equipment wanted in the West, South 
and Canada. Write to: Acme Machinery, 
500 Saw Mill River Road, Yonkers, N. 





NYLON INJECTION MOLDING Sup- 
ervisor and set-up man. Fully experi- 
enced in mold techniques. For new 
installation in top rated company lo- 
cated in Rockland County xcellent 
opportunity. Please submit resume 
and salary requirements. Reply Box 
6809, Modern Plastics. 








FOREMAN for reprocesser of plastic 
compounds. Excellent opportunity for 
experienced man. Salary commensurate 
with amount of experience and respon- 
sibility man can assume. Chemsol, In- 


corporated, 74 Dod Street, Elizabeth 3, 
New Jersey 


PLASTICS DEVELOPMENT ENGINEER 
We have an attractive opening in our 
New Product Development Dept. for an 
engineer or chemist to work on fabri- 
cation techniques for new thermoplas- 
tics. BS. minimum, 3-10 years broad 
expreience in fabrication of plastics, 
especially extrusion. Send resume in 
confidence to Dr. David M. Clark, Di- 
rector of Technical Recruiting, W , 
Grace & Co., Research Division, Clarks- 
ville, Md 





PROJECT MANAGER—The Polymer 
Corporation. A young progressive and 
rapidly growing company in the in- 
dustrial plastics field, located in 
Reading, Pennsylvania has an excel- 
lent position available in its organi- 
zation for a man with broad ability 
and training in the engineering field 
We require 2—-5 years experience in 
field sales work. Major responsibili- 
ties, development of markets for new 
products, recommending effective 
marketing methods, customer contact, 
dissemination of technical data on 
new developments to field sales per- 
sonnel. This position offers an excel- 
lent opportunity to one who is eager 
to accept challenge and responsibility 
Please address reply, furnishing edu- 
cation, experience and personal data 
to: Personnel Department, The Poly- 
mer Corporation, P.O. Box 422, Read- 


strictly confidential. 








st Pennsylvania. All replies kept 





CHEMIST—Fast growing division of well 
established company has opening for 
creative chemist interested in pioneering 
in the polyurethane and polyester coat- 
ing field. This position offers challenge 
in the development of coating composi- 
tions for large potential volume appli- 
cations. At least two years experience in 
development work, coupled with a B.S. 
or M.S. degree, is required. Send resume 
and salary requirements to Mr. D. 
Smith, Personnel Division, Metal & 
Thermit Corporation, Rahway, N. J. 


MANUFACTURER'S REPRESENTA- 
TIVES wanted by growing and progres- 
sive custom molding plant. Open areas 
in Massachusetts, Northern New England 
and New York. Desire men with thorough 
knowledge of plastic molding and small 
electrical assemblies and capable of of- 
fering design suggestions to potential 
customers eply to P.O. Box 359, Wall- 
ingford, Conn 


WANTED—Man with great experience 
in polyvinyl chloride resin polymeriza- 
tion, both suspension and emulsion is 
needed to install and operate polymeri- 
zation plant, in growing company. Reply 
Box 6805, Modern Plastics 
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WANTED—A Plastics Engineer & Mold 
Designer. Would you like to work with a 
Canadian company near Detroit? We are 
looking for a man who will help us 
develop our United States Plastic Tool 
and Mold work, who can possibly brin 
some accounts with him. Write Box 370, 
Amherstburg, Ontario, Canada. 





SALES ENGINEER to sell equipment for 
extrusion, blow molding, injection and 
compression molding. Engineering degree 
and three years experience. Salary, 
profit sharing. expenses, and retirement 
plan. J. D. Robertson, Inc., Manufactur- 
ers’ Agus. Suite 404, 3110 Maple Drive, 
NE tlanta 5, Georgia. 





SUPERVISOR-PROCESS ENGINEERING 
Major manufacturer of Industrial Plas- 
tics requires a supervisor of process 
engineering. Applicant must have a 
broad background in coating and press- 
ing of industrial laminates and 
capable of directing the technical and 
managerial responsibilities of the process 
en, oerng function. PROCESS ENGI- 
NEER—(Mica)—Chemical Engineer or 
Chemist to assume diversified assign- 
ments in the proguction of mica tapes, 
sheets, and molded parts. Applicant must 
be familiar with natural and synthetic 
resins, molding techniques, and manufac- 
turing processes involving hydraulic 
presses and treating equipment. Send 
complete details of experience, back- 
ground and py ee to: Man- 
ager-Employee elations, Continental- 
Diamond Fibre Corporation, A Subsidiary 
of The Budd Company, 70 South Chapel 
St., Newark, Delaware. 


PLASTIC EXTRUSION EXPERT—We are 
seeking a development engineer with 
broad experience and drive to establish 
and take charge of new plastics fabrica- 
tion division of large manufacturing 
company in the metal-working industry. 
Applicant must have applicable experi- 
ence in both materials engineering and 
production techniques. Reply Box 6829, 
Modern Plastics. 


Situations Wanted 


ENGINEER-MANAGER B.S.M.E. 17 years 
design, development, mold engineering, 
management, reinforced plastics in pre- 
mix, preform, hand layup and bag mold- 
ing, filament winding, for boats, aircraft, 
missiles, chemical process equipment, 
containers, navigation aids. Comprehen- 
sive knowledge of all plastics materials 
and molding a injection, com- 
pression, etc. Thorough familiarity with 
direct, overhead, plant and equipment 
costs. Reply to Box 6810, Modern Plastics. 


PACKAGING SALES EXECUTIVE. Ener- 
getic, Lame creative business builder 
and successful Sales Manager VP seeks 
new challenge. Proven ability train sales 
force into successful team. Outstanding 
record of “sales delivery.” Experienc 

all phases plastic container fabricating, 
thermoforming, electronic, heat sealing, 


contract packaging. Skilled package de- 
veloper. Wide range contacts with manu- 
facturers nationaliy known consumer 
products. University graduate. Reply Box 
6811, Modern Plastics. 





WANTED—MANUFACTURERS of indus- 
trial plastic. Distribution wanted of your 
top quality one. ———- prices, 
mainly for: it yourself, in kits, and 
Plastic within industrial building. Lo- 
cated in Bergen County, N. J. Reply box 
6832, Modern Plastics. 





WESTERN REPRESENTATIVE WANTS— 
Additional top quality line for west coast 
or 10 western states. nt accounts are 
tocling. From commercial to missile 
quality. Trades are: plastic molders, 
Inj., Comp., and blow. Die casters, Alu- 
minum and zine. Tool and die shops. 
Precision pattern and model shops work- 
ing with brass and lucite; castable 
epoxies, rubber and plasters. Reply Box 
6820, Modern Plastics. 





I HAVE WORKED with plastics from 
the time plastics started. This amount of 
experience has paid off. So if you mold 
pencils, sun glasses, rulers, pens, ball 
points, etc, aluminum die casti also 
other metals, this also oe. Finishes 
of all kinds can be had. Also full patent 
protection can be had. Write bert 
Israelson, Hartington, Nebraska. 





CHEMIST—With thirty years experience 
in the formulation and manufacture of 
synthetic resins and their aguiestion 
as adhesives, paper coatings and moldin 
compos Available for consulting an 
products development work. Reply Box 
2826, Modern Plastics. 


Business Opportunities 


SACRIFICE SALE—Plastics Company 
presently engaged in vacuum forming, 
fabricating, model making and engraving 
services; also has own Veg 
(boats), is being offered at sacrifice fig- 
ure under $26, with or without key 
personnel. Reply—Amston Plastic Engi- 
neering Corp., Amston, Conn. 


items 





PLASTICS BUSINESS WANTED—We 
wish to buy an_injection molded 
housewares business. Would also consider 
molds only. Write in confidence, givin 
complete details. MONARCH PLASTICS, 
INC., 4105 Harvard Avenue, Cleveland 5, 
Ohio. 





FAR EAST—Experienced, technically 
trained executive, with strong plastics 
and chemical industries background, 
making =. to Japan, Formosa, Hong 
Kong, Philippines, Singapore, Australia 
and New Zealand. Free to acept addi- 
tional commercial or technical assign- 
ments. Reply Box No. 2827, Modern 
Plastics. 
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RATES FOR CLASSIFIED ADVERTISING 


All classified advertisemenis payable in ad of iblicati 


Closing date: 10th of preceding month, e.g., March 10th for April 
$30.00; each 3 inches or fraction [in border) $15.00 extra 
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Modern Plastics, 575 Madison Avenue, N. Y. 22, N. Y 
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Uniform in weight, 
coverage, strength 


Reinforce with a fiber glass mat completely free 
of weak areas caused by variations in mat 
weight or pattern. With UNIFORMAT’s even 
texture, you’re sure of strength uniformity in 
every direction. Every roll is alike. We check 
each carefully against Ferro’s high-quality 
standards at every stage of production. 


= we a Dery. 
Lela: . a lbtind ail 3 


UNIFORMAT handles, tailors, laminates easily 
without tearing. Every roll must conform to 
close ‘‘specs.’’ Write for samples, prices. 


FERRO CORPORATION 

FIBER GLASS DIVISION 

Nashville 11, Tenn. . . . Huntington Beach, California 
Other Ferro plants in Argentina, Australia, Brazil, 
Chile, England, France, Holland, Hong Kong, Japan, 
Mexico and South Africa. Write for full addresses. 
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CHECK FERRO FIRST... for your complete fiber glass needs! ' 
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Adamson United Company 

Advanced Casting Corp. 

Air-Formed Products Corporation, 
A subsidiary of Bemis Bro. Bag 
Co. 
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American Cyanamid Company 
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Amoco Chemicals ( orp. 
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Aniline & Film Corp. 

Apex Machine Co. 
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Atlas Electric Devices Co. 
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B. I. P. Engineering Ltd. 
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Ball & Jewel, Inc. 

Barber-Colman Company, 
Wheelco Industrial Instruments 
Div. 


Battenfeld Machines ............ 32 


Bellows-Valvair, Division of Inter- 
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Bemis Bro. Bag Company, Air- 
Formed Products Corp., A sub- 
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Bethlehem Steel Company 

Black Clawson Co. 

Borg-Warner, Marbon Chemic al 
Div. 

Buhler Brothers Engineering 
Works 

Buss Machine Works, Inc. 
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American-Marietta Co. 
‘onsolidated Molded Products 
Corp. 

‘ontinental Oil Company 
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‘cumberland Engineering Company, 


Dade County Development Dept. 

Dake 

Davis-Standard, Division of 
Franklin Research and Develop- 
ment Corporation 
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Despatch Oven Co. 

Deutsch Advance Produktion 
GmbH 

Devine, J. P., 

Dewitt Plastics 

Dow Chemical Co., The 

Dow Corning Corp. 

du Pont de Nemours, E. 1. & Co. (ine.) 
Explosives Dept. 

Durby Laboratories, Inc. 

Durez Plastics Division, Hooker 
Chemical Corp. .. Inside Front Cover 


Mfg. Co., Ine. . 


Eastman Chemical Products, Ine. 
Plastics Division 
Eaton Manufacturing Co. 
Dynamatic Division 
Egan, Frank W., & Co. 
Emery Industries Inc. 
Organic Chemical Sales Dept. 
Erie Foundry Co., 
Hydraulic Press Div. 


Farbenfabriken Bayer A.G. 200D 
Farbwerke Hoechst AG 230A 
Farrel-Birmingham Company, Inc. 
Watson-Stillman Press Div. 
Fellows Gear Shaper Co., The 
Plastics Machine Div. 
Ferro Corporation 
Color Division 
Fiber Glass Division 
Fiberite Corporation, The 
Fine Organics, Inc. 
Food Machinery & Chemical Corp. 
Dapon Dept. 
Epoxy Dept. 
Foster Grant Co., Ine. 102, 103 
Fuji Electronic Industrial Co., Inc. 226 


General Electric Company, 
Chemical & Materials Dept. Back Cover 
Lamp Metals & Components Dept. 196 
General Roll Leaf paceman 
Co. 

General Tire & Rubber Co., The 
Chemical Div. 
Gering Plastics, Div. 

Packard Corp. 
Glass Yarns & Deeside Fabrics Ltd. 
Goodrich, B. F., Chemical Company 
Gray Company, Inc. 

Great American Plastics Co. ...... 


of Studebaker- 


Harshaw Chemical Co., The 
Hercules Powder Company, Inc. 

Cellulose Products Dix—-——~ . 126, 127 
Heyden Chemical Div., 

Heyden Newport Chemical Corp. 195 
Hooker Chemical Corporation, 

Durez Plastics Division 

Inside Front Cover 

Houdry 6 a Corp. 
Hyde, A. L., Co. 
Hydraulic “be Mfg. Co., 

Division of Koehring Co. 


Imperial Chemical Industries Ltd. 
Plastics Division 
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Improved Machinery, Inc. 
Industrial Research Laboratories, 
Division of Honolulu Oil Corp. . 
Injection Molders Supply Co., Ine. 
International Plastics Engineering .. 
Interplasties Corporation 


K V P Sutherland Paper Company 

Kautex-Werke 

Kensol-Olsenmark, Inc. 

Kentucky Dept. of Economic 
Development 

Kessler Chemical Co., 

Kohnstamm, H. & Co., Ine. 

Koppers Company, Ine. 
Chemical & Dyestuffs Div. 
Plastics Div. 


Lehmann, J. M., Co., Inc., A Div. 
Wm. R. Thropp & Sons 

Lembo Machine Works, Inc. 

Lester-Phoenix, Inc. 

Liberty Machine Co., 

Logan Hydraulics, Inc. 

Lombard Governor Corp 
Injection Molding Div sioa 


Makray Manufacturing Co. 146 
Marbon Chemical, Division of 
Borg-Warner 225 
Markem Machine Co. 168 
Mayon Plastics 222 
Mearl Corporation, The 205 
Meiki Co., Ltd. 202 
Metalsmiths 174 
Basser, Pamery COG. 20s cccccccccess 173 
Mobay Products Company 27 
Modern Plastic Machinery 
Corporation 
Modern Plastics Magazine ... 
Molded Fiber Glass Co. 
Monsanto Chemical Co. 
Organic Chemicals Division .... 219 
Plastics Division 213, 214 
Mosinee Paper Mills Co. .......... 
Mount Vernon Mills, Inc. 
Muehlstein, H. & Co., Inc. 


64, 65, 204 


National Automatic Tool Co., Ine. 
Plasties Machinery Div. 

National Lead Company 

National Research Equipment 
Corporation 

National Rubber Machinery 
Company 

Netstal Machine Factory and 
Foundry Ltd. 

New England Butt Co., Division 
of Wanskuck Co. 

Newbury Industries, Inc. 

Nypel Corporation 


Orange Products, Ine. 
Ornapress AG 
(Continued on page 244) 
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whatever the size, shape or material... 


there’s a FELLOWS to mold it best! 


Within the range of 3-0z. to 20-0z. shots, for high precision or mass production with 
almost any resin you can name, Fellows machines deliver the finished parts faster and 
with fewer rejects. Pe de 

The four automatic Fellows Injection Molding Machines are sensitive and accurate. 
Their built-in controls simplify set-ups and make it possible for one operator to handle 
two or more machines at the same time. 

A wide variety of optional special attachments makes possible the automatic production 
of pieces with threads, undercuts, side cores and other “hard to mold” characteristics. 
Ask your Fellows Plastics Specialist for complete information. 





MODEL 3-125 6-10-225* 12-350 
Rated Capacity (ozs.) 3-4.5 6-10 12-29 
Max. Mold Size 12x17” 1 15 x 25” 20 x 32” 
Mold Locking Force (tons) 125 225 350 
Mold Opens 5-8” } 8-14” 10-20” 
Dry Cycles (per hr.) 600-840 490-6! 700-825 600-800 
Horsepower 15 20 40 

KW Heater Unit 6 14 21 
Plasticizing lbs. per hr. 45 ¢ 100 150 
*6-10-225 machine also available vith optional 30 HP motor, changing 
dry run speed to 825-925 cycles per hour and optional oversize “large- 
inventory” heating cylinder at extra charge. 


THE FELLOWS GEAR SHAPER COMPANY 
Plastics Machine Division: 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 





injection molding equipment 
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Oronite Division, California 
Chemical Company 


Paterson Parchment Paper 
Company 
Peerless Roll Leaf Co. Div. 
Howe Sound Co. ’ 
Peter Partition Corp. ....... 
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Chemical Sales Division . 
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Plastics Div. bs 
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Plastics Engineering Co. ....... 
Plastics Reclaiming Corp. ..... 
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Sample Marshall Laboratories, Inc. 
PE, cc adnperessetese 
Seiberling Rubber Co. 
Plastics Division 
Servospeed, Div. of Electro 
Devices Inc. 
Shaw, Francis & Co. Ltd. .. 
Sinclair Petrochemicals, Inc. 
Societe du Verre Textile . 
Solvay & Cie 
Spencer Chemical Co. .. 
Standard Tool Co. ......... 
Sterling Ine. 
Stevens, J. P., & Co., Inc. 
Industrial Glass Fabrics Dept. 
Stokes, F. J., Corp. 
Plastics Equipment 
Vacuum Metallurgical Div. ..... 
Stowe-Woodward, Inc. ............ 
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Thoreson-McCosh, Inc. ............ 
Titanium Pigment Corporation 
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Union Carbide Corporation 
Union Carbide International 
Company 


116, 117 


210A, 210B 


Union Carbide Piastics 
Company 

Union Tool & Engineering 
Company 

United Cork Companies 

U. S. Industrial Chemicals Co. 
Div. of National Distillers & 
Chemical Corp. 

U. S. Rubber Company 
Naugatuck Chemical Division 

U. S. Stoneware 
Process Equipment Div. ........ 


Van Dorn Iron Works Co., The ... 
Verson Alsteele Press Co. ........ 


Wallace & Tiernan, Ine. 

Harchem Div. 
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Watson-Stillman Press Div., Farrel- 

Birmingham Company, Inc. 
Welding Engineers, Inc. .......... 
Wellington Sears Co. ............. 
Westlake Plastics 
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Woloch, George, Co., Inc. ......... 
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® BALLS® 
UNLIMITED 


FOR UNLIMITED APPLICATIONS 
IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®. 


| yen 








—————— 
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(won METALLIC BALLS are used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 
field. If you have a need, we are 
equipped to make balls from 1/16” 
dia. up to 1” dia. in quantity. Sam- 
ples of many sizes in a range of 
materials are available. 


We can also supply small turnings of cylin 
drical shapes formed from round rods ond 





tubes for all types of applications. Range of 
sizes is from Ye" to 1” diameter and up to 


7” long. We hold tolerances of .002 on 
=e end .005 on wood, plus or minus. 








If a plastic ball will make it better 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic hall 
is the answer to 
your problem, 
we are at your 
service. 





COME OUT 
PRINTED 
by this 


APEX AUTOMATIC 


Print one or two color decorations, trade marks, illustrations on 
almost any surface — plastic, glass, metal, wood, cardboard, etc. 
Automatic hopper feed and conveyor take-off. No skill required 

to operate! 2500 pieces per hour. Prints one or more lines at 

the same time on a portion of, or the complete surface. Rap- 

idly adjustable to different sizes. Special machines to order. 


eT SN ne i amt Bigg 


Send for illustrated bulletin and samples of work! 


MACHINE COMPANY 


Z pF 14-13 118th St., College Point 56, N.Y. 


OVER 40 STANDARD DECORATING & MARKING MACHINES 
in America’s Largest and Most Complete Selection 


ORANGE can make it best! PLASTIC BALL DIVISION 


ORANGE PRODUCTS, unc. 


554 MITCHELL ST., ORANGE, NEW JERSEY 
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lis power connector... 


DAPON RESIN STOPS ARCING DUE TO MOISTURE 


DIALLYL PHTHALATE 


ARK-trol connector can be disconnected while carrying full 
current loads— DAPON has high arc and tracking resistance 
even after moisture conditioning. 


If you require outstanding electrical properties in a 
resin, tear a leaf from the design book of Crouse/Hinds 
Company, Syracuse, N. Y. At the heart of their new ARK- 
trol connector series, you'll find molded parts of DAPON 
resin. By using DAPON, they— 


¢ Overcome the problem of contact misalignment due to 
post-mold shrinkage of other plastics. 


Eliminate the severe drop in resistivity under moist 
conditions, characteristic of other plastics. 


Utilize excellent electrical properties to reduce insulat- 
ing material by approximately 50% without lowering 
previous electrical ratings. 


DAPON molds easily around metal inserts without corro- 
sion. With DAPON there’s virtually no shrinkage or crack- 
ing after molding (connector pins remain tight!). The 
material has extremely low moisture absorption—it, main- 
tains high arc resistance even in moist atmospheres. 
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DAPON dially] phthalate resin withstands extremes of tem- 
perature, vibration and shock. The tolerances of DAPON 
parts are practically unaffected by long-term operation at 
temperatures up to 450°F. 

Specify DAPON (diallyl phthalate) Resin when you need: 

Low dielectric loss 

High dielectric strength 

Superior dimensional stability 

Excellent arc resistance 

High volume and surface resistance after high humid- 

ity-high temperature conditioning. 


Write today for literature covering technical aspects 
and uses of this rugged thermosetting resin and the 
names of compounders using DAPON Resins. 


Putting ideas to work 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 
M Dapon Department 
161 East 42nd Street, New York 17, New York 

















Warm (and damp) Weather Ahead 


No trouble with a DEVINE © 


* A Complete Unit 
* Heavy Duty Construction 
* Controlled Heat 
« Complete Control ~ 


VACUUM DRYER 


The Devine Vacuum Chamber Dryer, one of the most 
versatile tools in industry today, is now solving a major 
problem in the plastics industry. This Devine Vacuum 
Dryer Unit offers a fast inexpensive safe drying method 
for heat sensitive plastics. 

The Devine Plastics Dryer is a complete unit, wired 
and piped and equipped with its own platform, needs 
only water and power line connection for installation. 

Devine Dryers are available in standard sizes from 
2 to 846 sq. ft. effective pan surface or produced in a 
size to meet your needs. 

Not only does this unit quickly dry plastics but the 


J. P. DEVINE MFG. CO. [a 


RGH, PA 


th St.& A.V. R.R PITTSBI 


vacuum process completely eliminates any danger of 
damage or discoloration to heat sensitive plastics. The 
dryer allows safe overnight storage, and also permits 
the removal and refilling of one tray at a time thus pro- 
viding a continuous supply of dried product. 

Learn how the many advantages of vacuum drying 
can help you make a better product, cut drying time 
and cut operation costs. Write for complete details on 
Plastics Dryers and other products for the Plastics In- 
dustry such as ribbon mixers for plasticizing, conical- 
blenders, conical-dryers, and roll mills, or for answers 
to your specific problems. 





A UNIT OF | Write for our new cata- 
log No. 201, with de- 
tailed descriptions of 
our complete line of 


INDUSTRIES Drying Equipment. 





New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769 + Export Office: 50 Church St., New York 7, N.Y. Cable Address: ‘‘Brosites” 
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Lowrempum 
Aaoatum 
Pittshurguin! 














“Translation: For low temperature applications, depend on Pittsburgh 
ADIPATE Plasticizers. Pittsburgh Adipates are available as esters of n-octyl n-decy]l, 
2-ethylhexyl, iso-decyl and iso-octyl alcohols . . . designed to meet your exacting low 
temperature flexibility requirements. Whatever your plasticizer needs, call on Pittsburgh 
Chemical, a company that takes pride in INDUSTRIAL CHEMICALS DIVISION 

its ability to provide uniform, high purity LP) PITTSBURGH 
products... delivered on schedule .. . backed © CHEMICAL CO. 


- » " GRANT BUILDING PITTSBURGH 19, PA. 
with competent technical “know-how.” 2. 
A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


CALL YOUR NEAREST PITTSBURGH CHEMICAL SALES OFFICE... PITTSBURGH, NEW YORK OR CHICAGO 





This is a “warhead”. It’s the front end of 
acarrier which darts through a pneumatic 
tube system at speeds up to 20 mph, and 
is subject to frequent shocks and impact 
There’s a story behind the choice of 
LEXAN® pblycarbonate resin for this new 
design .. 

Formerly, destinations were set by con- 
tacts along the entire body of the carrier. 
Engineers of Airmatic Systems Corpora- 
Aion, Saddle Brook, New Jersey, reasoned 
that if all the control elements could be 
fitted into a small impact- 
resistant head, the rest of the carrier 
could be designed for easy maintenance 
and quick replacement. Many plastics had 
the required dielectric strength, but none 


and wear- 


= Fi " 





could measure up to LEXAN resin’s com- 
bination of good electrical properties, 
excellent dimensional stability and 
extremely high impact strength. LEXAN 
resin actually withstands over 12 foot- 
pounds per inch of notch — an impact 
strength attained by no other plastic! 
The new warhead is injection-molded 
of black LEXAN resin by Berkeley Engi- 
neering & Manufacturing Co., Berkeley 
Heights, N. J. Now when wear and tear 
take their toll, the transparent carrier 
body is easily replaced, since it has no 
control elements. Also, body length can 
be varied to suit customer needs, and 
carrier weight is reduced. Printed circuits 
and compactly arranged brushes and con- 


trol plates are used. The new design is 
more attractive, more practical, less 
costly. And—LExAN resin warheads have 
proved in field tests to last longer than 
the old control units. 


G.E. LEXAN polycarbonate resin has 
raised the quality of many designs to new 
levels. It has been reduced in price 
approximately 40% over the past year! 
Can this tough, new thermoplastic help 
you? Send for design literature. 


LEXAN’ 


Polycarbonate Resin 


GENERAL @@ ELECTRIC 


Chemical Materials Dept, Section MP-21, Pittsfield. Mass 
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